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Abstract 
 
The work within this thesis examined aspects of emotion processing among non-
clinical females who varied in levels of eating-related psychopathology. Five studies 
employed a quantitative approach in order to assess potential deficits in both the 
control and experience of emotion. To examine the experience of emotion, Studies 1, 2 
and 3 assessed the attentional processing of emotional stimuli in those with high and 
low levels of eating-related psychopathology. In Studies 1 and 2, specific components 
of attention bias including orientation, disengagement and avoidance were assessed in 
order to explore their role in contributing to disordered eating behaviour. Findings from 
these studies did not reveal any differences in attentional orienting between those with 
high and low levels of eating-related psychopathology. However, when primed with 
happy faces, those with high levels of disordered eating were significantly quicker than 
those with low levels to disengage from threat-relevant words. This finding could be 
interpreted in terms of emotional arousal with happy facial displays providing a 
protective function against subsequently presented stimuli. With regards to emotional 
avoidance, those with higher levels of eating-related psychopathology were more likely 
to avoid emotional displays relative to those with lower levels. In fact, a higher drive to 
achieve thinness was shown to predict a greater avoidance of both angry and happy 
facial expressions. Interestingly, depression, anxiety and alexithymia were all shown to 
impact upon attentional processing. In Study 3, the efficacy of attention training in 
reducing attentional biases towards threat in women with varying levels of disordered 
eating was examined. Importantly, a single session of attention training was found to 
be successful in modifying previously observed attentional biases towards threat. 
However, eating-related psychopathology was shown to have only a partial influence 
on participants’ attention processing. These findings suggest that the success of 
attention training may be independent of disordered eating. 
To examine the control of emotion within a non-clinical population, Study 4 utilised self-
report questionnaires to explore associations between deficits in emotional functioning 
and severity of eating-related psychopathology. The data obtained from this 
questionnaire-based investigation are reported in a series of three short studies. 
Specifically, Study 4.1 of this chapter examined the relationship between difficulties in 
the regulation of emotion within eating-related psychopathology. Furthermore, Studies 
4.2 and 4.3 set out to explore some of the factors which may influence emotion 
processing, such as pessimistic attitudes regarding emotional expression. Across all 
iii 
 
studies, the role of depression, anxiety and alexithymia as potential confounding 
factors was considered. Findings revealed a significant relationship between eating-
related psychopathology and difficulties regulating emotion. Dysfunctional or negative 
attitudes towards the expression of emotion were also linked to a greater number of 
eating disorder-related concerns and behaviours. However, many of the associations 
between eating-related psychopathology and impaired emotional functioning were no 
longer apparent when depression, anxiety and alexithymia had been statistically 
accounted for. These findings not only support previous research, but highlight the 
importance of mood and alexithymia in contributing to the emotional deficits observed.  
Finally, Study 5 aimed to explore the potential consequences of inadequate emotion 
processing within eating-related psychopathology. Self-report measures were utilised 
to assess the frequency of eating-related intrusive thoughts in those with high levels of 
eating-related psychopathology. As predicted, those with greater levels of disordered 
eating reported experiencing a higher frequency of thoughts or intrusions relating to 
eating. This may point towards a failure to successfully process emotional experience 
in this group.  
Taken together, this body of work enhances the current understanding of the role of 
emotion processing in contributing to both the onset and maintenance of disordered 
eating. These findings also emphasise the key role of mood and alexithymia in 
influencing the relationship between emotional functioning and eating-related 
psychopathology. Therefore further research examining emotion processing within 
disordered eating must acknowledge the potential contribution of depression, anxiety 
and alexithymia. Furthermore, the present findings provide clear support for the 
development of a model of cognitive-emotion processing within eating-related 
psychopathology. The implications of these findings for both eating disorder treatment 
and prevention are discussed. Possible directions for future research are also identified.   
Keywords: Attentional Bias, Orientation, Disengagement, Avoidance, Attention 
Training, Emotion Processing, Emotion Regulation, Eating-related psychopathology. 
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Chapter 1: General Introduction 
 
Emotion processing within eating-related psychopathology: A review of 
the literature 
 
Emotion processing is thought to encapsulate a wide range of emotional styles and 
capabilities (Baker, Thomas, Thomas, & Owens, 2007). Difficulties processing 
emotional events and situations are widely documented in the eating disorder literature 
and are often thought to contribute to both the development and maintenance of the 
disorder (Schmidt & Treasure, 2006). Indeed, most of the studies investigating emotion 
processing have demonstrated clear impairments in recognising (e.g. Harrison, 
Sullivan, Tchanturia, & Treasure, 2009; Russell, Schmidt, Doherty, Young, & 
Tchanturia, 2009), attending to (e.g. Harrison, Sullivan, Tchanturia, & Treasure, 2010a; 
Harrison, Tchanturia, & Treasure, 2010b; Rieger et al., 1998), regulating (e.g. Harrison 
et al., 2009; Harrison et al., 2010a,b) and expressing (e.g. Meyer, Leung, Barry, & De 
Feo, 2010) emotional states in females high in eating-related psychopathology. These 
difficulties, in turn, are thought to contribute to poor social and emotional functioning 
and may undermine the formation of strong social bonds with others (Zucker et al., 
2007).  
Previous attempts to understand emotion processing within eating disorders have 
emphasised the importance of emotion dysregulation (e.g. Harrison, Sullivan, 
Tchanturia, & Treasure, 2010a; Haynos & Fruzzetti, 2011; Lavender et al., 2014; 
Merwin, 2011). From this perspective, eating disorders can be described as 
maladaptive emotion-regulation strategies to help an individual regulate or escape from 
aversive affective states (Harrison et al, 2010a; Merwin et al., 2011). In this 
conceptualisation, eating disorders (and associated symptoms) are characterised 
primarily as disorders of emotion regulation. While this viewpoint is supported by study 
findings (Harrison et al., 2010a; Harrison et al., 2010b; Racine & Wildes, 2013; Svaldi 
et al., 2012), it fails to account for the complexity of eating-related psychopathology. It 
is also unclear to what extent the differing aspects of emotion dysregulation (e.g. the 
flexible use of adaptive strategies; maintaining behavioural control when distressed; 
emotional awareness, clarity and acceptance; and the willingness to experience 
emotional distress to pursue meaningful activities) are associated with different eating 
disorder symptoms and behaviours. Furthermore, this understanding fails to consider 
the influence of cognitive processes which may underpin an eating disorder (e.g. 
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attentional biases towards threat, difficulties disengaging from threat, attentional 
avoidance of threat, difficulties recognising emotions and negative attitudes towards 
the expression of emotion). As it result, the framework of emotion dysregulation 
proposed may provide a useful first step but does not offer a complete understanding 
of the nature of eating disorders. Further research is clearly needed in order to explore 
both the cognitions and emotions surrounding eating-related psychopathology.  It is the 
emphasis on the dual role of cognition and emotion on eating behaviour which 
underpins the theoretical focus of this work. 
Consequently, this chapter aims to review the current literature focusing on the 
cognitive-emotion processing deficits associated with eating-related psychopathology. 
Part 1 of this chapter will compare the specific impairments found in women with 
clinical, recovered and non-clinical levels of disordered eating when attending to 
emotional stimuli.  Although there has been much evidence to suggest that those with 
high eating-related psychopathology demonstrate clear attentional biases to emotional 
information (e.g. McManus, Waller, & Chadwick, 1996; Rieger et al., 1998), the 
individual components of this bias (orientation versus emotional avoidance) are often 
overlooked. As a result, this review aims not only to highlight the lack of complexity in 
the current understanding of attention processing but also to distinguish between the 
different stages of bias, and explore how each of these are implicated in the onset of 
disordered eating behaviour. Part two of this chapter will outline and evaluate the 
current literature relating to the recognition, regulation and expression of emotion in 
females with varying levels of eating-related psychopathology. This review will cover 
specific aspects of emotional functioning in order to provide a general overview of the 
emotional deficits experienced by clinical, recovered and non-clinical disordered eaters 
relative to those with relatively low levels of eating-related psychopathology. Finally, a 
preliminary model of cognitive-emotion processing will be presented, which 
incorporates not only the key aspects of emotional functioning (recognition, regulation, 
expression and attention) but also the consequences of impaired or inadequate 
emotion processing (i.e. eating-related intrusive thoughts) for those high in disordered 
eating. The development of a model of cognitive-emotion processing should help to 
increase our current understanding of the difficulties faced by those with high eating-
related psychopathology when processing emotional events, stimuli and experiences. It 
is also thought that a specific focus on non-clinical disordered eating might be useful in 
helping to uncover the factors which may precede an eating disorder. To date, 
research on eating disorder prevention remains relatively understudied in the current 
literature. Therefore, an increased knowledge of the emotional factors implicated in 
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both the onset and maintenance of disordered eating may not only prevent the 
development of a clinical diagnosis but might help to inform existing eating disorder 
treatments. 
Prior to a review of the literature on emotion processing within eating-related 
psychopathology, it would be pertinent to provide definitions of the differing (sub)types 
of clinical eating disorder, to outline what is meant by a recovered eating disorder 
patient and describe how we can identify those with non-clinical levels of disordered 
eating. The two (sub)types of eating disorder that are alluded to in the present thesis 
are anorexia nervosa (AN) and bulimia nervosa (BN). AN is characterised by a 
persistent restriction of energy intake leading to significantly low body weight for age 
and height. This is coupled with an intense fear of gaining weight and a disturbance in 
the way one’s body shape is experienced (DSM-5: APA, 2013). BN is characterised by 
binge eating, or consuming a large amount of food in a short period of time followed by 
an attempt to rid oneself of the food consumed (purging), typically by vomiting, taking 
laxatives/diuretics and/or excessive exercise. Like AN, this is often the result of an 
extensive concern for body weight and shape (DSM-5: APA, 2013).  
Recovered eating disorder patients are those individuals who have received a previous 
eating disorder diagnosis but are now in full recovery. Examining the emotion 
processing deficits experienced by this group may provide useful information regarding 
both the origin and persistence of emotional impairments.  
Finally, within the context of eating disorders, the term ‘non-clinical’ refers to individuals 
within the general population who display a greater number of eating disorder-related 
attitudes and behaviours. These people have not received a clinical diagnosis but 
score highly on a number of eating disorder-related measures (e.g. the Eating 
Disorders Inventory; Garner, 1991). For the purpose of this thesis, individuals 
categorised as high in eating-related psychopathology (i.e. score highly on eating 
disorder-related questionnaires) will be described as ‘non-clinical disordered eaters’.  
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Part 1 
Attention processing of emotion within eating-related psychopathology: A 
systematic review of the literature 
 
Part 1 of this chapter will explore how emotional events and experiences are attended 
to among those high in eating-related psychopathology. To this end, a thorough review 
of the literature examining attention processing in both non-clinical and clinical 
disordered eating was conducted. Attentional bias has previously been described as 
the tendency to selectively attend to information in the immediate environment (Posner 
& Peterson, 1990). Indeed, attentional biases towards emotional or threatening 
information are frequently found in those with eating disorders (e.g. McManus et al., 
1996; Rieger et al., 1998). However, recent studies have failed to replicate these 
findings (e.g. Goddard & Treasure, 2013; Manuel & Wade, 2013; Schober et al., 2014), 
which highlights clear discrepancies in this area of research. Furthermore, the specific 
components of this bias (orientation versus emotional avoidance) are not often 
acknowledged, and previous research within this field has failed to account for the role 
of disengagement (the degree to which one can withdraw attention once engaged). 
Consequently, the present review will examine the previous literature in order to 
provide a systematic overview of the attentional processing deficits experienced by 
females with eating disorders. This review is also the first to examine attention 
processing within both non-clinical samples and those who have recovered from an 
eating disorder. As selective attention towards emotional information may represent a 
risk factor for the onset of eating disorders, examining attentional biases in those most 
vulnerable may contribute to the prevention of more serious eating-related 
psychopathology. Overall, delineating the specific nature of attentional bias has clear 
theoretical implications for future research within attention processing, and may help to 
inform treatment development and application for those with high levels of eating-
related psychopathology. Indeed, many of the studies on attention processing carried 
out in the present thesis are formulated on the basis of this review. 
1.1. Introduction 
Eating disorders are severe psychiatric illnesses which have significant implications for 
the emotional, biological and psychosocial functioning of both the patient and their 
families (Zucker et al., 2007). Emotion processing deficits have been shown to play an 
important role in both the onset and maintenance of disordered eating (e.g. Schmidt & 
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Treasure, 2006). However, the underlying factors that contribute to the deficits 
observed in emotional functioning have not yet been defined, and little consideration 
has been made to the specific role of attention.  
Much of the previous work on attention has shown that individuals with eating disorders 
display clear biases of attention towards emotional stimuli, particularly to information 
which is perceived as threatening or aversive (e.g. McManus et al. 1996; Rieger et al., 
1998). However, the exact nature of this bias is not often considered and the stage at 
which the bias occurs (early versus late) remains unclear. Although relatively 
unacknowledged in earlier literature, there is now substantial evidence that the human 
attention system is not unitary but consists of at least three components: orientation 
(described as a facilitated attention towards threat), difficulty in disengaging attention 
away from threat, and attentional avoidance of threat (Cisler, Bacon, & Williams, 2009; 
Fox, Russo, Bowles, & Dutton, 2001; Fox, Russo, & Dutton, 2002). Orientation refers to 
the ease with which threat stimuli are able to capture attention. Difficulty in 
disengagement implies a problem removing attention away from threat-related stimuli 
once attention has been allocated. Finally, attentional avoidance refers to the strategic 
and conscious effort to avoid allocating attention to a threat stimulus (Cisler & Olatunji, 
2010). Recent research has also begun to explore the temporal characteristics 
underlying attentional bias. Specifically, Koster, Verschuere, Crombez, and Van 
Damme (2005) have suggested that each subcomponent of bias may differ according 
to whether they represent the early (e.g. 100 milliseconds (ms)) or late (e.g. 500ms and 
longer) stages of attention processing. 
Defining the specific components of attention has clear theoretical implications for 
future research within attention processing, and may help to inform treatment 
development and application for those with high levels of eating-related 
psychopathology. Although emotion and social cognition in anorexia nervosa has 
recently been reviewed (e.g. Oldershaw et al., 2011; Zucker et al., 2007), attention 
processing within non-clinical levels of disordered eating has not been considered 
within previous reviews. Clearly, investigation into the attentional processing of those 
most vulnerable may help to provide some insight into how and why eating disorders 
develop in those most “at risk”. Indeed, previous findings have provided strong 
evidence to suggest that the same attentional biases can be found in individuals with 
non-clinical disordered eating (e.g. Pringle, Harmer, & Cooper, 2010; Seddon & Waller, 
2000).  As a result, the presence of attention biases may represent a risk factor for the 
future development of more serious eating-related psychopathology in non-clinical 
disordered eaters. 
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The present review aims to assimilate the current research on attention processing in 
both clinical and non-clinical populations to explore the relationship between attentional 
biases towards emotional stimuli and eating-related psychopathology in greater depth. 
Overall, a greater understanding of the nature of attentional deficits in in disordered 
eating could help to inform targeted interventions for eating-related psychopathology. 
1.2. Method 
1.2.1.  Included and excluded studies 
For inclusion, studies were required to investigate attention processing (e.g. orientation, 
disengagement or avoidance) primarily employing an experimental paradigm. Articles 
were also required to measure attentional processing within samples of females high in 
eating-related psychopathology. This includes those with a current eating disorder, 
those recovered from an eating disorder, or those described as non-clinical disordered 
eaters (i.e. participants shown to score highly on a number of eating-disorder related 
measures). Overall, a total of 23 studies were eligible for inclusion in this review: 16 
which examined attention processing in a clinical eating disorder sample (two of which 
assessed those who have recovered from an eating disorder) and seven which 
investigated those with non-clinical levels of disordered eating. Across most studies, 
participants without a clinical diagnosis (i.e. healthy controls) or those with relatively 
low levels of eating-related psychopathology were also included for comparison. 
1.2.2.  Search Strategy 
This systematic review was performed according to the Preferred Reporting Items for 
Systematic reviews and Meta-Analysis guidelines (PRISMA; Moher, Liberati, Tetzlaff, & 
Altman, 2010). An electronic literature search was conducted using Web of Science, 
PubMed and PsychoInfo using a combination of the key terms from January 1966 
through to January 2015. For each database search, terms relating to eating-related 
psychopathology (eating-related psychopathology, eating disorder, anorexia nervosa, 
bulimia nervosa, disordered eating) were combined with terms relating to attention 
processing (attention, attention processing, attention bias, orientation, disengagement, 
avoidance,) using the “AND” operator. In addition to electronic searches, manual 
searches were conducted along with screening reference lists of review studies and 
identifying articles for titles that included the key terms.  
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1.2.3.  Article selection 
After accounting for duplicates, and using the exclusion and inclusion criteria specified, 
64 publications were selected as potentially relevant. Of these papers, nine were 
review papers, six did not employ a relevant experimental paradigm, in three only the 
abstracts were available, two were unpublished dissertations and 21 did not report 
outcomes relevant to this review. Therefore a total of 23 articles were included. Sixteen 
examined attention processing within eating disorder patients (two of which examined 
recovered eating disorder patients) and seven examined this within non-clinical 
disordered eating (see Figure 1.1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: The process of study selection 
 
 
 
 
64 potentially relevant 
articles identified from 
literature review 
41 excluded after abstract reading 
• 9 review papers 
• 6 no experimental paradigm 
• 3 abstract only 
• 2 dissertations 
• 21 no relevant outcomes 
23 articles selected for 
evaluation 
• 16 related to eating 
disorders (including 2 related 
to recovered EDs) 
• 7 related to non-clinical 
disordered eating  
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1.2.4.  Quality assessment 
Although National Institute of Health and Clinical Excellence checklists for cohort 
studies, case-control studies and qualitative studies are apparent (NICE, 2007), there 
is currently no checklist to assess the methodological quality for cross-sectional studies. 
Recently, a review by Arcelus, Haslam, Farrow and Meyer (2013) utilised the checklist 
for cross sectional studies developed by Gilbert (2009) (see Table 1.1.). This checklist 
was based on the NICE checklists and provides a useful assessment tool when used 
alongside the NICE rating system for methodological quality (NICE, 2007, see Table 
1.1). Consequently, the checklist devised by Gilbert (2009) was used (in combination 
with the NICE rating system) to determine study quality in the present review. In order 
to provide a detailed assessment of each criterion, numbers were assigned to each 
response category as follows: 1 (Well covered), 2 (Adequately addressed), 3 (Poorly 
addressed), 4 (Not addressed), 5 (Not reported), 6 (Not applicable). The NICE system 
rates the studies from good quality (++) (when all or most of the criteria have been 
fulfilled), reasonable quality (+) (when some of the criteria have been fulfilled) or poor 
quality (-) (when few or no criteria are fulfilled). In the present review factors 1.1, 1.2, 
1.6 and 1.11 were deemed as the most important in contributing to study quality. 
Although the final quality assessment was reached by taking all factors into account, 
scores on these specific items were taken into particular consideration when making an 
overall judgement on quality (++, + or -). The quality of each study included in this 
review was rated independently by two assessors (ES and DW) until an overall rating 
was agreed upon.  In accordance with the NICE (2007) and Gilbert (2009) guidelines, 
just over half (n = 14) of the studies included in this review were rated good quality (++). 
The majority of studies recruited participants appropriate to the aims of the research 
and utilised objective, valid and reliable methods of assessing attention. However, most 
studies failed to indicate how many of the people asked to take part did so or specified 
whether participants were recruited over the same period of time (see Appendix A).  
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Table 1.1: Gilbert (2009) and NICE (2007) methodological criteria used for rating the quality of 
studies considered in the systematic review 
Gilbert (2009) Criteria 
 
Section 1: Internal 
Validity 
 
1.1 The study assessed an appropriate and clearly focused question 
Selection of 
Subjects 
1.2 Recruitment is appropriate to the aims of the research 
1.3 Representative cases from relevant population 
1.4  The study indicates how many of the people asked to take part did 
so 
1.5 Comparison is made between participants and non-participants to 
establish their similarities or differences1 
1.6 Inclusion criteria made explicit and sample characteristics sufficiently 
described 
1.7 Were subjects recruited over the same period of time? 
Data Collection 1.8 Confidence in the quality of individual responses2 
1.9 Outcome is measured in an objective, standard, valid and reliable 
way 
1.10 Reliance on current info rather than recall/hypothetical scenarios 
Confounding 1.11 The main potential confounders are identified and taken into 
account in the design and analysis 
1.12 Minimisation of bias - participant bias observer bias, halo effects 
Statistical 
Analysis 
1.13 Appropriate use of statistical analysis 
1.14 Actual P Value reported for the main outcome except when p value 
is < 0.001 
 
Section 2: Overall 
assessment of the 
study 
 
2.1 How well does the study minimise the risk of bias or confounding, 
and meet its aims? 
2.2 Taking into account clinical considerations, your evaluation of the 
methodology used and the statistical power of the study, are you certain 
the findings could be replicated? 
 
NICE (2007) rating 
criteria  
++ All or most of the criteria have been fulfilled. Where they have 
not been fulfilled the conclusions of the study or review are thought very 
unlikely to alter.  
 
+ Some of the criteria have been fulfilled. Those criteria that have 
not been fulfilled or not adequately described are thought unlikely to alter 
the conclusions.  
 
- Few or no criteria fulfilled. The conclusions of the study are 
thought likely or very likely to alter.  
 
 
1.3. Results 
In the following section, the findings from the studies included in this review are 
presented. Firstly, the characteristics of each study will be examined. This will be 
followed by a description of the current literature assessing orientation towards threat, 
difficulty disengaging from threat, and finally, the avoidance of threat. For each sub-
component of attention, the findings are summarised according to whether they have 
                                            
1 In the present review this criterion was given a narrative interpretation, i.e. do the authors discuss 
potential differences between study participants and the population in general? 
2 This was determined by the use of reliable and well-validated measures   
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examined eating disorder patients, those who have recovered from an eating disorder 
or those with non-clinical disordered eating. 
1.3.1. Individual study characteristics 
The following data were extracted from each study: author; date and country of study; 
study design; characteristics of the participants (sample size, age, gender); measure of 
attention processing; and eating behaviour/diagnosis (current eating disorder, 
recovered from an eating disorder or non-clinical disordered eating). This information is 
summarised in Table 1.2. A total of 23 studies examining attentional bias towards 
emotional stimuli within disordered eating (both clinical and non-clinical) were located. 
Table 1.3 provides a summary of the studies which have examined orientation and 
disengagement in both clinical (included recovered) and non-clinical eating-related 
psychopathology. Table 1.4 summarises those which have examined avoidance in both 
clinical and non-clinical levels of eating-related psychopathology. 
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Table 1.2: Characteristics of studies included in the review: sample size, gender, age group, 
study design, eating behaviour, assessment of attention bias and country of study 
                                                                                                 
Reference numbers: (1) Waller et al. (1995); (2) McManus et al. (1996); (3) Waller et al. (1996); 
(4) Jones-Chesters et al. (1998); (5) Rieger et al. (1998); (6) Sackville et al. (1998); (7) Meyer et 
al. (2000); (8) Seddon & Waller (2000); (9) Mountford et al. (2004); (10) Quinton (2004); (11) 
Campayo & Sanchez (2005);  (12) Harrison et al. (2010a); (13) Harrison et al. (2010b); (14) 
Pringle et al. (2010); (15) Cserjesi et al. (2011); (16) Davies et al. (2011); (17) Pringle et al. 
(2011); (18) Cardi et al. (2012); (19) Goddard & Treasure (2013); (20) Kanakam et al. (2013); 
(21) Manuel & Wade (2013); (22) Wilson & Wallis (2013); (23) Schober et al. (2014). 
 
 
References 
 
N 
 
  % 
 
Sample size 
   <20-39 
     40-59 
     60-79 
     80-99 
    100-119 
   >120 
 
 
4 
7, 9, 17, 21, 22 
2, 5, 6, 10, 16 
3, 8, 14 
1, 18,  20, 23 
11, 12, 13, 15, 19 
 
23 
1 
5 
5 
3 
4 
5 
 
100 
4 
22 
22 
13 
17 
22 
Gender 
    Female only 
     
    Male only 
    Females & Males 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,  
20, 21, 22, 23 
 
19  
 
22 
 
 
1 
 
96 
 
 
 4 
Age group 
     Adolescents (12-18  
     years) 
     Adults (>18 years) 
 
10, 11, 13, 19, 20 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23 
 
5 
 
23 
 
22 
 
100 
Study Design 
    Cross-sectional 
    
 Longitudinal 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 18, 19, 20, 
21, 22, 23 
17 
 
22 
 
1 
 
96 
 
4 
Eating behaviour 
    Current ED 
     
Recovered ED 
    Non-clinical disordered  
    eating 
 
2, 4, 5, 6, 9, 10, 11, 12, 13, 15, 16, 18, 19, 20, 21, 23 
 
13, 18 
1, 3, 7, 8, 14, 17, 22 
 
17 
 
2 
7 
 
74 
 
9 
30 
Measure of attention bias 
     
    Threat word detection  
    task 
    Emotional Stroop task 
    Pictorial Stroop task 
    Dot-probe task 
    Visual probe detection    
    task 
    Letter detection task 
    Film clips 
    Affective priming 
Country 
    Australia 
    The Netherlands 
    Spain 
    United Kingdom 
        
 
 
1, 7,10 
 
2, 3, 4, 6, 8, 11, 14, 17, 19, 20, 21, 22 
12, 13 
18, 23 
5 
 
9 
16 
15 
 
5, 6, 21 
15 
11 
1, 2, 3, 4, 7, 8, 9, 10, 12, 13, 14, 16, 17, 18, 19, 20, 22, 
23 
 
 
3 
 
12 
2 
2 
1 
 
1 
 1 
1 
 
3 
1 
1 
18 
   
 
 
13 
 
52 
9 
9 
4 
 
4 
  4 
4 
 
13 
4 
4 
78 
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Table 1.3: Orientation towards and slowed disengagement from threat in eating disorders, recovered eating disorders and non-clinical disordered eating 
Author Sample 
 
Task 
 
Stimuli 
 
Measures 
 
Key findings 
 
Support for bias? 
 
Quality Rating  
 
Eating Disorders 
& Recovered 
Eating Disorders 
       
  
McManus et al. 
(1996) 
 
BN 30 
HC 30 
 
Stroop Task 
 
Threat words 
 
DSM-IV  
 
Association between 
bulimic behaviours 
and sensitivity to 
threat. 
 
 
Yes 
 
+ 
Jones-Chesters et  
al. (1998) 
 
AN 16 
BN 16 
HC 32 
Stroop Task Emotion words; 
positive, negative 
& neutral 
DSM-III BN patients showed 
an increased 
naming-latency for 
emotion words. 
 
Yes, BN only ++ 
Rieger et al. 
(1998) 
 
ED 30 
HC 30 
Visual probe 
detector 
Emotion words; 
positive, negative 
& neutral 
EDI, BSQ, 
PASTAS 
ED biased towards 
negative emotion 
words. AN biased 
towards positive 
emotional stimuli, 
while BN avoidant. 
 
Yes, stronger in AN ++ 
Sackville et al. 
(1998) 
 
AN     20     
High Restraint 
20 
Low Restraint 33 
 
Stroop Task Emotion words; 
positive & 
negative 
DSM-IV, EDI, 
EAT-26, BDI 
No differences in 
colour naming were 
observed between 
the three groups for 
emotional words. 
 
 
 
 
No + 
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Author Sample 
 
Task 
 
Stimuli 
 
Measures 
 
Key findings 
 
Support for bias? 
 
Quality 
Rating  
 
Campayo & 
Sanchez (2005) 
 
 
AN 57 
BN 57 
EDNOS 30 
 
 
Stroop Task 
 
 
Threat & neutral 
words 
 
 
DSM-IV, BIES 
 
 
The 3 ED groups 
were significantly 
slower than controls  
 
 
in identifying threat-
related words 
 
 
Yes 
 
 
+ 
 
Harrison et al. 
(2010a) 
 
 
AN 50 
BN 50 
HC 90 
 
 
Pictorial 
Stroop Task 
 
 
Angry & neutral 
faces 
 
 
DSM-IV, EDE, 
EDE-Q 
 
 
ED took longest to 
name colours in 
pictures of social 
stimuli. 
 
 
Yes 
 
 
++ 
Harrison et al. 
(2010b) 
 
Recovered AN 
35 
AN 50 
HC 90 
 
Pictorial 
Stroop Task 
 
Angry & neutral 
faces 
 
DSM-IV, EDE, 
EDE-Q 
 
AN and recovered 
AN took longer than 
HC to name colours 
in pictures of social 
stimuli (particularly 
for angry threat 
faces). 
 
Yes 
 
++ 
Cserjesi et al. 
(2011) 
 
AN 33 
OB 30 
HC 63 
Affective 
priming 
Schematic faces; 
happy, sad, angry 
& neutral 
DSM-IV, STAI, 
BDI 
AN were more 
attentive to angry 
faces and had 
difficulties attending 
to positive faces. 
 
No, avoidance of 
positive faces 
++ 
Cardi et al. (2013) 
 
AN 29 
Recovered AN 
13 
BN 17 
Recovered BN  
Dot-probe 
 
Facial 
expressions; 
rejection & 
acceptance 
 
DSM-IV 
 
EDs show bias to 
rejecting faces and 
avoidance of 
accepting faces. 
 
Yes 
 
++ 
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Author Sample 
 
Task 
 
Stimuli 
 
Measures 
 
Key findings 
 
Support for bias? 
 
Quality 
Rating  
 
Goddard & 
Treasure (2013) 
 
 
65 ED 
52 HC 
 
 
Pictorial 
Stroop Task 
 
 
Facial 
expressions; 
social & social-
threat (angry 
faces) 
 
 
DSM-IV, 
EDEQ, EAT, 
DASS 
 
 
The ED group did 
not show Stroop 
interference effects 
in response to social 
or social-threat 
stimuli. 
 
 
No 
 
 
++ 
Kanakam et al. 
(2013) 
 
27 AN 
37 BN  
19 Healthy 
(twins) 
 
Pictorial 
Stroop Task 
 
Facial 
expressions; 
social & social-
threat (angry 
faces) 
 
DSM-IV, DERS 
 
ED twins displayed 
an attentional bias 
towards social and 
social-threat stimuli. 
These were more 
pronounced in  
twins with BN in 
comparison to AN. 
 
Yes 
 
++ 
 
Manuel & Wade 
(2013) 
 
 
24 AN 
24 HC 
 
Pictorial 
Stroop Task 
 
Facial emotional 
stimuli 
(male/female 
angry & neutral 
faces) 
 
 
DSM-IV, EDE-
Q, DASS, 
DERS 
 
The HC group 
showed a bias 
towards angry threat 
stimuli but the AN 
group did not. 
 
No 
 
++ 
        
Schober et al. 
(2014) 
 
AN 44 
HC 44 
 
Dot-probe 
 
Threat & neutral  
 
DSM-IV, EDE, 
EDE-Q 
 
No differences 
between AN and 
HCs. 
 
 
 
 
 
 
No 
 
++ 
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Author Sample 
 
Task 
 
Stimuli 
 
Measures 
 
Key findings 
 
Support for bias? 
 
Quality 
Rating  
 
Non-clinical 
disordered eating 
       
 
Waller et al. (1996) 
 
 
80 Non-clinical 
 
 
Stroop Task 
 
 
Threat & neutral 
words 
 
 
EDI 
 
 
Bulimic attitudes 
were associated with 
an attentional bias 
towards ego-threat 
related stimuli 
 
 
Yes 
 
 
+ 
Seddon & Waller 
(2000) 
 
80 Non-clinical Stroop Task Emotion words; 
positive & 
negative 
BIT In older women, 
bulimic attitudes 
were linked to 
attentional biases 
towards negative 
emotion. 
 
Yes + 
Pringle et al. 
(2010) 
 
82 Non-clinical 
(dieters) 
Stroop Task Social threat 
words 
DSM-IV, EDE-
Q, EAT-26, 
HADS 
Biases in the 
processing of angry 
and neutral faces 
were predictive of 
vulnerability to eating 
disorders. 
Yes ++ 
 
Pringle et al. 
(2011) 
 
 
53 Non-clinical 
(dieters) 
 
Stroop Task 
 
Emotion words; 
positive & 
negative 
 
DSM-IV, EDE-
Q, EAT-26, 
HADS 
 
No clear relationship 
between attentional 
biases and level of 
ED risk 12 months 
later. 
 
 
 
 
 
 
No 
 
++ 
Chapter 1: General Introduction 
 
16 
 
Note: EDI (Eating Disorders Inventory), BSQ (Body Shape Questionnaire), PASTAS (Physical Appearance State and Trait Anxiety Scale), EAT (Eating 
Attitudes Test), BDI (Beck Depression Inventory), BIES (Body Image Evaluation Scale), EDE (Eating Disorder Examination), EDE-Q (Eating Disorder 
Examination-Questionnaire), STAI (State Trait Anxiety Inventory), DASS (Depression Anxiety Stress Scale), DERS (Difficulties Regulating Emotion Scale), 
BIT (Bulimia Investigatory Test), HADS (Hospital Anxiety and Depression Scale), DEBQ (Dutch Eating Behaviour Questionnaire), STAI-T (State Trait Anxiety 
Inventory-Trait Scale. 
 
 
 
 
 
 
 
 
 
Author Sample 
 
Task 
 
Stimuli 
 
Measures 
 
Key findings 
 
Support for bias? 
 
Quality 
Rating  
 
 
Wilson & Wallis 
(2013) 
 
 
 
48 Non-clinical 
 
 
Modified 
Stroop Task  
 
 
Ego-threat & 
neutral words 
 
 
DEBQ, STAI-T, 
EDI, BDI 
 
 
No evidence of an 
orientation bias in 
those with high 
levels of disordered 
eating but findings 
indicate slowed 
disengagement from 
threatening stimuli in 
this group. 
 
 
 
No, but evidence  
for slowed 
disengagement  
 
 
++ 
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Table 1.4: Attentional avoidance of threat in both clinical and non-clinical disordered eating            
    
Author Sample Task Stimuli Measures Key findings Support for 
avoidance? 
 
Quality Rating 
 
Eating 
Disorders 
       
 
Quinton (2004) 
 
 
AN 15  
BN 15 
HC 33 
 
Threat word 
detection  
 
Threat & 
neutral words 
 
DSM-IV 
 
Groups similar in 
time taken. AN 
slower for ego threat 
to self than other 
words and BN 
slower for 
sociotrophic and 
autonomic threat 
than other words. 
 
 
Yes 
 
+ 
Mountford et al. 
(2004) 
 
AN 19 
BN 20 
HC 20 
Letter 
detection 
task 
Emotion words; 
positive & 
negative 
DSM-IV Groups similar in 
time taken. AN less 
accurate following 
cue words ‘lonely’ 
and ‘hungry’ than 
other cue words. 
 
Yes, stronger in AN + 
 
Davies et al. 
(2011) 
 
 
AN 30 
HC 34 
 
Film clips  
 
Positive, 
negative & 
neutral film 
clips 
 
DSM-IV,  EDE-Q, 
DASS, PANAS 
 
 
AN looked away 
significantly more 
during negative film 
clips. 
 
 
 
 
Yes 
 
++ 
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Author Sample Task Stimuli Measures Key findings Support for 
avoidance? 
 
Quality Rating 
 
Non-clinical 
disordered 
eating 
       
 
Waller et al. 
(1995) 
 
 
High BN 26 
Low BN 74 
 
Threat word 
detection  
 
Threat & 
neutral words 
 
EAT-26 
 
High BN group 
slower to identify 
threatening 
information. 
 
 
Yes 
 
+ 
Meyer et al. 
(2000) 
50 Non-clinical Threat word 
detection 
Threat & 
neutral words 
EDI Findings 
demonstrate a 
pattern of cognitive 
avoidance among 
women with more 
bulimic attitudes and 
behaviours 
 
Yes + 
Note: EDE-Q (Eating Disorder Examination- Questionnaire), DASS (Depression Anxiety Stress Scale), PANAS (Positive and Negative Affect Schedule), EAT 
(Eating Attitudes Test), EDI (Eating Disorders Inventory 
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1.3.2. Orientation towards threat  
Within the emotional domain, it is clear that the ability to accurately interpret the 
intentions of others is crucial for successful functioning in social situations (Fairburn, 
Cooper, & Shafran, 2003a). Therefore, it may be argued that attentional orienting 
towards angry or threatening emotional expressions could lead to misunderstandings 
during social interactions, which may undermine or inhibit the formation of significant 
social bonds with others. Evidence of increased orientation towards threatening 
information in clinical disordered eating comes from research using a variety of tasks 
measuring selective attention. These tasks often present both threatening and neutral 
stimuli, and the participant is required to select one and ignore the other. The key 
findings from previous work examining orientation within eating-related 
psychopathology are presented below.  
1.3.2.1. Orientation towards threat in eating disorder patients and those recovered 
from an eating disorder 
1.3.2.1.1. Stroop task 
McManus et al. (1996) employed a modified Stroop colour-naming task to explore 
cognitive bias in the processing of threatening information in women with bulimia 
nervosa (BN) and healthy controls. The modified Stroop task (Stroop, 1935) presents 
different types of words (e.g. threatening and neutral) in various colours, usually on a 
computer screen. The participant is required to name the colour of the word (either 
verbally or by keypress), whilst ignoring the semantic content. This task necessitates 
the inhibition of the relatively automatic and highly practised act of reading in order to 
report the colour of the word. Attentional orientation is inferred when the sematic 
content of the threat word results in greater difficulty inhibiting the act of reading (i.e. 
longer response latencies for colour naming threat words) relative to neutral words.  
The results of this study revealed increased orientation (or interference effect) in the 
BN group relative to the comparison group when colour-naming threatening words. 
Findings also pointed towards a specific link between bulimic characteristics and 
sensitivity to self-directed ego threats. In line with these findings, a study carried out by 
Campayo and Sanchez (2005) revealed that, relative to healthy controls, eating 
disorder patients were significantly slower to name threatening words on the Stroop 
task. 
Furthermore, Harrison et al. (2010a) used an adapted pictorial Stroop task to assess 
bias towards emotional facial stimuli. Findings from this study revealed that eating 
disorder (ED) patients (both AN and BN) displayed longer colour naming latencies in 
Chapter 1: General Introduction 
 
20 
 
comparison to controls when presented with coloured social stimuli (faces). Orientation 
bias was particularly apparent when looking at angry faces relative to neutral. However, 
no significant differences were found in the allocation of attention between the AN and 
BN groups. More recently, a study by Kanakam, Krug, Raoult, Collier and Treasure 
(2013) employed a pictorial Stroop task to investigate orientation to social threat in 
eating disorder patients. Again, clear biases to threatening emotional faces were 
apparent in the clinical eating disorder group. Indeed, results from this study suggest 
that sensitivity to threat-related stimuli may be an endophenotype (or predisposing risk 
factor) associated with eating disorders.  
Using a similar experimental design, Jones-Chesters, Monsell and Cooper (1998) 
demonstrated that patients with BN showed increased naming-latency (i.e. Stroop 
interference) for emotion words. In contrast to previous findings however, no Stroop 
effect was found for the anorexia nervosa (AN) group, suggesting that an orientation 
towards emotional information was linked specifically to bulimic behaviours in this 
sample. Stroop methodology was also utilised by Sackville, Schotte, Touyz, Griffiths 
and Beaumont (1998) to examine biases towards emotional stimuli. This task was 
completed by both women with AN and controls subdivided on a measure of dietary 
restraint. However, results indicated that that the three groups did not differ in their 
orientation towards emotion words.  
Additionally, when a pictorial Stroop task was used to measure attentional orienting 
towards emotional stimuli, Goddard and Treasure (2013) failed to demonstrate 
significant differences between eating disorder patients and healthy controls. In other 
words, participants with clinical eating disorders did not show Stroop interference for 
emotional (including threat-related) faces. In the same way, when using the pictorial 
Stroop to investigate increased orientation towards threatening stimuli, Manuel and 
Wade (2013) found no association between eating disorder status and an anger-threat 
bias. This clearly contradicts previous research in the area and may lead us to question 
the notion that individuals with eating disorders display clear biases of attention 
towards emotional or threat-related information.  
Research has also investigated attention to emotional information in recovered eating 
disorder patients using the pictorial Stroop (Harrison et al., 2010b). This work replicated 
the design of the previous study outlined above (Harrison et al., 2010a), and 
demonstrated that fully recovered AN patients also displayed significant orientation 
biases for both social and angry-threat stimuli. 
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1.3.2.1.2. Dot-probe task 
Rieger et al. (1998) investigated orientation towards emotion using a dot-probe 
paradigm. This method involved the presentation of two words side by side on a 
computer screen which disappear and are replaced by a probe. Participants were 
required to identify the position of the probe (i.e. left or right). This study used both 
positive and negative emotion words all paired with an adjacent neutral word. 
Orientation bias was assessed using median probe detection latencies in order to 
determine whether the type of target word would facilitate or inhibit probe detection. It 
was expected that participants would more quickly identify probes replacing attended 
rather than unattended words. The findings of this study revealed an overall orientation 
bias towards negative emotion words in ED patients. Specifically, AN patients 
demonstrated increased orientation towards positive words, yet BN patients were more 
avoidant in their response to positive emotional stimuli. However, it is interesting to 
note that recent findings using a similar dot-probe paradigm have failed to reveal 
significant biases towards or away from negative emotion words in eating disorder 
patients (Schober et al., 2014). 
The dot-probe was also utilised by Cardi, Di Matteo, Corfield and Treasure (2012) to 
investigate attentional orienting towards emotion in currently ill and recovered ED 
patients. Results demonstrated an intermediate orienting of attention towards emotion 
in recovered participants falling between that of current eating disorder patients and 
controls. These preliminary findings suggest that biases towards emotional information 
persist following recovery from an eating disorder. 
1.3.2.1.3. Affective Priming 
Finally, Cserjesi, Vermeulen, Lenard and Luminet (2011) aimed to examine attentional 
orientation towards emotional information in eating disorder patients using an affective 
priming paradigm.  The aim of this task is to measure whether the emotional stimuli 
initially presented (i.e. prime) modify the processing speed or accuracy of the 
subsequent evaluation of the target word (Hermans, De Houwer, & Eelen, 2001). When 
the affective valence is congruent to that of the target stimuli (e.g. positive-positive) a 
facilitation effect is thought to occur, leading to faster and more accurate responses 
than incongruent prime-target combinations (e.g. positive-negative). In this study, the 
affective priming paradigm was used to assess whether the presentation of emotional 
schematic faces (representing happiness, sadness, anger and no emotion) had any 
effect on subsequent orientation towards positive or negative words. Interestingly, the 
findings of this task revealed that in comparison to healthy controls, AN patients 
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demonstrated an increased orientation towards negative words when primed with 
angry faces. However, AN patients did not display an increased bias towards positive 
words when primed with happy faces, which may point towards an avoidance of happy 
faces relative to healthy controls. 
1.3.2.2. Orientation towards threat in those with non-clinical disordered eating  
1.3.2.2.1. Stroop Task 
Using the Stroop task, Waller, Watkins, Shuck and McManus (1996) aimed to 
investigate the relationship between bulimic psychopathology and orientation towards 
ego-threats among women with non-clinical levels of disordered eating. Findings 
revealed a significant association between bulimic attitudes and a bias towards ego-
threats directed towards the self. Interestingly, no significant relationship was found 
between bulimic attitudes and a bias towards ego-threatening words that are perceived 
to come from others.  
Similarly, Seddon and Waller (2000) employed a modified Stroop task to examine the 
relationship between bulimic attitudes and attention processing in a sample of non-
clinical women subdivided by age. Among the older women (greater than 21 years), 
increased bulimic attitudes were associated with an increased orientation towards 
negative emotional stimuli. However, within the younger group (less than 21 years) 
those with more severe bulimic attitudes failed to display any significant biases towards 
either positively and negatively valenced emotional information.  
Finally, in a study conducted by Pringle et al. (2010), female dieters were asked to 
complete an emotional Stroop task in order to measure attentional orientation towards 
emotionally significant information. Within this design, the 26-item Eating Attitudes Test 
(EAT-26; Garner, Olmsted, Bohr, & Garfinkel, 1982) was used to assess the severity of 
any non-clinical ED symptoms. Findings demonstrated that increased bias towards 
both neutral and angry faces were predictive of this measure of vulnerability. However, 
a follow-up study utilising the same experimental protocol (Pringle, Harmer, & Cooper, 
2011) failed to reveal a clear relationship between increased orientation and level of 
eating disorder risk 12 months later. 
1.3.2.3. Summary of findings 
After a review of the experimental paradigms investigating attentional orientation within 
eating-related psychopathology, on the whole, it is apparent that eating disorder 
patients, those recovered from an eating disorder and those who display non-clinical 
levels of disordered eating demonstrate significant orientation biases towards 
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emotional information. These biases are particularly evident when presented with 
threatening stimuli.  
1.3.3.  Difficulty disengaging attention away from threat  
In addition to orientation, there is also evidence for a second mechanism that may play 
a key role in attentional processing (Fox et al., 2001). For example, research has 
shown that highly anxious participants take longer to disengage from pictures of threat 
in comparison to positive or neutral images (e.g. Yiend & Matthews, 2001). In this case, 
the presence of fear-relevant or threatening stimuli in the immediate environment may 
impact negatively on the ability to rapidly disengage from threat. This inability may have 
important implications for those involved. For instance, the tendency to dwell on 
negative or threatening stimuli might act to maintain cognitive resources on the stressor 
and often serves to exacerbate current anxiety states (Fox et al., 2002). Conversely, 
the ability to swiftly disengage from the source of threat may be useful in keeping 
anxiety levels under control and avoiding unnecessary worry and distress.  
Although there is much evidence to support a second mechanism of slowed 
disengagement within anxious individuals (e.g. Fox et al., 2001, 2002), previous eating 
disorder research has often neglected the role of disengagement.  A recent study that 
has examined the component of disengagement was carried out by Wilson and Wallis 
(2013). This study aimed to investigate both attentional orienting and slowed 
disengagement from threat-related stimuli using a modified Stroop task. During this 
experiment, target words (interpersonal threat, neutral) were presented to participants 
prior to a sequence of four matched neutral words. Findings from this study revealed 
that those scoring highly on the restraint scale of the EDI were particularly slow to 
disengage from ego-threat words. Interestingly however, no evidence was found for an 
orientation bias toward ego-threat stimuli among those with high levels of disordered 
eating-related attitudes and behaviours. Therefore, in order to enhance our current 
understanding of attentional processing, it is clear that future research should seek to 
examine the ability to disengage from emotional displays in those with both clinical and 
non-clinical eating-related psychopathology. 
1.3.4.  Avoidance of threat  
The final component of bias is often referred to as attentional avoidance. This 
describes the strategic effort to avoid allocating attention to a certain stimulus, such as 
potentially threatening or dangerous information or images. However, the findings from 
studies which have aimed to examine this concept are often contradictory and difficult 
to interpret since many have used different experimental paradigms to assess attention 
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processing. The ecological validity of the measures used may also be called into 
question as attention towards emotion-eliciting words or pictures may not reflect the 
multi-dimensional nature of everyday emotion. Nevertheless, a number of relevant 
studies have been conducted, and the key findings will be considered. 
1.3.4.1. Avoidance of threat in eating disorder patients 
1.3.4.1.1. Threat-detection Task 
Quinton (2004) aimed to investigate the avoidance of emotional information in both 
eating disorder patients and healthy controls. In this study, the time taken to detect 
either a neutral or socially relevant threat word among a series of 16 distractors was 
assessed.  Threat words were categorised according to the form of social threat they 
represented; autonomy (e.g. restricted), sociotropy (e.g. isolated), discomfort anxiety 
(e.g. agony), ego threat from others (e.g. ridiculed) and ego threat from the self (e.g. 
failure). Overall, the time taken to detect threatening stimuli was similar across all 
groups. Findings also revealed that threat words were identified more slowly than 
neutral ones, pointing towards the cognitive avoidance of threatening information in 
these groups. Specifically, AN patients demonstrated a bias of attention (i.e. longer 
response latencies) when detecting ego threat from the self in comparison to neutral 
stimuli, whereas BN patients showed increased avoidance of both sociotrophic and 
autonomic threat.  
1.3.4.1.2. Affective Priming 
Mountford, Waller, Watson and Scragg (2004) aimed to examine attentional avoidance 
within eating disorder patients using an affective priming paradigm. Within this 
paradigm, the time taken to detect the letter ‘b’ hidden amongst a string of ‘p’ after 
priming with emotional or neutral words was measured. Reported reaction times were 
similar across AN, BN and HC groups. However, further analysis revealed that AN 
patients demonstrated more errors in searching for the target when primed with the 
abandonment cue ‘lonely’ than with neutral words. This decrease in accuracy is 
suggested to be a result of AN patients having a back-up avoidance mechanism (i.e. 
the blocking of aversive emotions once they have been triggered).  
1.3.4.1.3. Film Clip Presentation  
Davies, Schmidt, Stahl and Tchanturia (2011) presented a series of film clips to eating 
disorder patients and controls in order to assess attentional avoidance. Film clips were 
chosen to increase the ecological validity of this study, as they were able to provide a 
more realistic account of emotional experience within a social setting. Findings 
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revealed that eating disorder patients were more likely to look away when shown 
negative film clips, in comparison to controls. Again, this provides support for the link 
between eating-related psychopathology and emotional avoidance. 
1.3.4.2. Avoidance of threat in non-clinical disordered eating 
1.3.4.2.1. Threat-detection task 
Using a threat-detection computer based task, Waller, Quinton and Watson (1995) 
examined the association between bulimic eating behaviours and cognitive avoidance 
within a non-eating disordered population. Results found that those with higher levels 
of bulimic attitudes and behaviours were slower to identify threatening information, 
supporting the link between bulimic attitudes and the avoidance of threatening 
information. 
Similarly, Meyer, Waller and Watson (2000) utilised a computer-driven threat 
processing task to measure cognitive avoidance of threat cues among non-clinical 
disordered eaters. The findings of this study revealed a pattern of cognitive avoidance 
of ego-self threats which appeared to increase over time. This avoidance response was 
found to be particularly strong after 1,500ms for those with increased levels of bulimic 
attitudes. 
1.3.5. Summary of findings 
Overall, findings from previous literature demonstrate a clear avoidance response in 
those with both clinical and non-clinical disordered eating when presented with stimuli 
associated with threat. This finding was particularly apparent for those who displayed 
bulimic characteristics.  
1.4. Discussion 
Emotion processing deficits have been shown to play an important role in both the 
onset and maintenance of disordered eating and social dysfunction (Schmidt & 
Treasure, 2006). However, the findings of previous research have been inconsistent 
and the underlying factors that contribute to the deficits observed in social and 
emotional functioning have not yet been defined. Consequently, this review aims to 
expand upon our current understanding of attentional processing by exploring the 
published literature utilising experimental paradigms to assess attentional bias in 
females with eating-related psychopathology. 
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1.4.1. Methodological differences 
After reviewing the experimental research, it is apparent that those with high levels of 
disordered eating display enhanced orientation towards threat, coupled with a later, 
more strategic avoidance of negative or threatening emotional stimuli. Despite the 
apparent reliability of these findings, a number of studies have failed to observe the 
same biases of attention within similar eating disorder samples (e.g. Jones-Chesters et 
al., 1998; Sackville et al., 1998). However, the studies included in this review vary 
widely in their choice of stimuli, type of task, and consideration of affective symptoms, 
which may account for some of the variability in previous research. 
1.4.1.1. Type of stimuli 
Firstly, the type of emotional stimuli employed was shown to vary across studies 
ranging from the presentation of emotional words (e.g. Jones-Chesters et al., 1998; 
McManus et al., 1996; Quinton, 2004; Rieger et al., 1998; Sackville et al., 1998), 
pictures (e.g. Harrison et al., 2010a, 2010b), film clips (Davies et al., 2011) to facial 
expressions of emotion (e.g. Cserjesi et al., 2011; Pringle et al., 2010, 2011). Clearly, 
the wide variety of methods used to assess attentional bias may account for some of 
the differences in attention processing observed. Examining bias using emotion-
eliciting words or pictures could also be problematic as this may not reflect the multi-
faceted nature of everyday emotion. Furthermore, the reliability of earlier findings may 
be criticised as only a small sample of studies investigated attention towards neutral 
stimuli (e.g. Pringle et al., 2010; 2011). Clearly, this inclusion is necessary as it allows 
the identification of any interpretive biases to neutral information.  
1.4.1.2. Type of task 
Much of the previous research assessing attention processing within disordered eating 
has utilised modifications of the Stroop colour-naming test (Stroop, 1935) to study 
potential biases for emotion words (both positive and negative). However, Rieger (1998) 
has previously suggested that the Stroop test should be considered a weak measure of 
attention as delayed colour-naming latencies may reflect either a bias towards or away 
from the emotional word. As a result, a ‘conceptual leap’ is required when suggesting 
that longer colour-naming latencies reflect an attentional bias towards a particular 
stimulus word.  
1.4.1.3. Affective symptoms 
In addition, despite the high occurrence of depression (e.g. Bydlowski et al., 2005; 
Gilboa-Schechtman, Avnon, Zubery, & Jeczmien, 2006), anxiety (e.g. Hinrichsen, 
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Wright, Waller, & Meyer, 2003; Kaye, Bulik, Thornton, Barbarich, & Masters, 2004) and 
alexithymia (e.g. Beales & Dolton, 2000; Berthoz, Perdereau, Godart, Corcos, & 
Haviland, 2007; Taylor, Bagby, & Parker, 1997; Taylor, Parker, Bagby, & Bourke, 1996)  
within eating disorders, many of the studies failed to thoroughly assess the impact of 
these comorbid symptoms and several did not report measuring these relationships at 
all. Alexithymia is described as a deficiency in the understanding, processing or 
description of emotion (Sifneos, 1996); therefore its presence in those with high levels 
of eating-related psychopathology is likely to impact upon the attentional processing of 
emotion. Furthermore, it is possible that the attentional biases observed may be due to 
general mood or levels of distress, rather than any eating disorder specific 
characteristics. For example, in some of the studies considered, biases in emotion 
processing were linked to depressive symptoms (Jansch, Harmer, & Cooper, 2009). 
However, others reported no effect of depression on attention processing (e.g. Pringle 
et al., 2010). In light of these inconsistencies, it is clear that future studies of attention 
processing should not be carried out without acknowledging the relative contribution of 
these variables. 
Overall, the methodological inconsistencies between studies (and their respective 
strengths and limitations), makes it difficult to fully evaluate the impact of previous 
research. As discussed previously, it is also apparent that the vast majority of studies 
have failed to appropriately control for confounding factors, such as mood and 
alexithymia. Research using methods and materials more applicable to real-world 
settings would also be beneficial in providing a more ecologically valid, in-depth 
assessment of attentional bias and avoidance (e.g. eye-tracking of images). 
1.4.2. Limitations 
1.4.2.1. Stage of processing  
A key question surrounding the phenomenon of attention concerns the stage of 
processing during which these biases are thought to occur. Automatic attentional 
biases refer to those which occur without conscious recognition of the stimulus; 
whereas strategic biases occur with conscious recognition (i.e. the participant is able to 
report the stimulus they have just seen; e.g. Bradley, Mogg, Millar, & White, 1995; 
Buckley, Blanchard, & Hickling, 2002; McNally, 1995; Mogg, Bradley, & Williams 1995). 
A wealth of research (e.g. Bradley et al. 1995; Harvey, Bryant, & Rapee, 1996; van den 
Hout, Tenney, Huygens, & de Jong, 1997) examining automatic versus strategic 
processes in attention has revealed that both processes may operate within attentional 
biases. Indeed, recent conceptualisations (e.g. Beck & Clark, 1997) suggest that while 
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threat can be processed both automatically and strategically, the specific strategy used 
often depends on the particular time frame. 
The Beck and Clark (1997) model could explain why an avoidance response is not 
often found in tasks that require rapid, automatic processing, such as the emotional 
Stroop (e.g. Jones-Chesters et al., 1998; Harrison et al., 2010a, 2010b; Sackville et al., 
1998). Instead, evidence of cognitive avoidance will be more apparent in tasks that 
require relatively purposeful, strategic processing (e.g. Davies et al., 2011; Quinton, 
2004; Mountford et al., 2004). Such tasks can be identified as those requiring the 
individual to process the threatening material in more depth, and where time has 
elapsed since the stimuli presentation. As a result, cognitive avoidance is more likely to 
occur during strategic processing, in the latter stage of threat analysis. Previous work 
with social phobia patients provides support for this pattern of processing in response 
to threatening information (Amir, Foa, & Coles, 1998).  
Therefore, a clear drawback of the research included within this review is the lack of 
concern for the two very distinct stages of processing. Future research should not only 
seek to acknowledge, but account for automatic and strategic processing in tasks 
assessing bias. Clearly, such work will be useful in helping to distinguish between the 
orientation and avoidance components of attention. As both attentional  and avoidance 
have been shown to occur in those with eating disorders and as the two processes are 
inherently linked, both need to be addressed simultaneously in future work.  
1.4.2.2. Review-level limitations 
There are also a number of methodological difficulties associated with this review. 
Firstly, as is the case with all reviews, there may be a bias in the studies included due 
to the tendency to publish positive findings in favour of negative ones. In addition, the 
included research was predominately carried out in the Western hemisphere and only 
included papers written in English, therefore the conclusions drawn may not generalise 
across different countries and cultures. This review was also mostly restricted to 
studies utilising cross-sectional, experimental designs, which limits our understanding 
of the pattern of attention processing over a longer period. Furthermore, findings 
pointing towards attentional biases in non-clinical disordered eaters are preliminary and 
based on very few studies with limited sample sizes. More research is clearly needed 
to investigate attention processing within non-clinical disordered eating in greater depth. 
Moreover, while studies with recovered patients yielded interesting findings and are 
useful as a first step, contradictory hypotheses regarding the origin of attentional biases 
in this population are apparent. Consequently, additional information is needed to 
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examine whether underlying biological vulnerabilities are responsible for the biases 
observed or whether deficits arise as a result of brain ‘scarring’ as suggested by 
Oldershaw et al. (2011). 
1.4.3. Implications 
1.4.3.1. Research implications 
In order to draw definitive conclusions, future research needs to become more 
systematic using replication studies with consistent experimental designs and 
measures of attention. It is also essential that possible confounding factors, such as 
mood and alexithymia are taken into account. Furthermore, ensuring that the tasks 
employed actually measure ecologically valid processes or behaviours would help 
clinicians to refine illness models and treatment interventions. To establish whether the 
attentional biases observed reflect state or trait deficits, further cross-sectional studies 
comparing current and recovered eating disorder patients are also necessary. Finally, 
Oldershaw et al. (2011) suggest that prospective longitudinal research following the 
same cohort of patients over a period of time would be beneficial. 
1.4.3.2. Clinical implications 
These findings clearly support the inclusion of social and emotional factors in the 
treatment of eating disorders, so dysfunctional assumptions and negative beliefs about 
emotion might be useful treatment targets. Developing emotion processing skills may 
also help to promote social interaction by including techniques aimed to provide 
patients with the skills to manage their emotions effectively. Such findings may help to 
inform the application of future treatments for eating disorder patients. For instance, 
attention retraining programmes, during which individuals are encouraged to disengage 
attention away from threatening stimuli, are found to be particularly effective for those 
with a variety of emotional disorders (e.g. Koster, Fox, & MacLeod, 2009). If it is the 
disengagement component that underlies eating-related psychopathology, attention 
training may supplement existing treatments to provide a wide-ranging, comprehensive 
method of treatment.  
1.5. Conclusion 
Overall, research investigating the specific sub-components of attention has generated 
mixed findings. Specifically, results from orientation and avoidance studies appear 
contradictory while the concept of disengagement remains relatively unknown in the 
eating disorder literature. Nevertheless, the findings of this review indicate both a 
heightened orientation towards and avoidance of ‘threatening’ emotional stimuli in 
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those high in disordered eating. Although preliminary in its conclusions, this review also 
points towards the inclusion of emotion processing factors within future interventions 
designed to treat patients with eating disorders. However, further research investigating 
individuals with eating disorders, those recovered and those most at risk of developing 
a serious eating disorder is necessary in order to examine the relationship between 
attention processing, social functioning and eating behaviour in more depth. A greater 
understanding of the factors that contribute to disordered eating-related 
psychopathology may also help to inform the development of more successful eating 
disorder treatments. 
1.5.1. Implications for the present thesis  
Findings from this review reveal that research into the attentional processing of 
emotion within eating-related psychopathology is relatively limited. Although previous 
work has looked into the presence of attentional bias in eating disorder patients, little is 
known about the specific attention deficits in those with non-clinical disordered eating. 
Clearly, future work exploring the attentional processing of emotional stimuli among 
those with high levels of non-clinical disordered eating is needed to uncover the 
specific processing deficits which may precede an eating disorder diagnosis. 
In addition, a variety of different measures of attention processing have been utilised, 
which makes it difficult to draw conclusions from the research that has been carried 
out. For example, do those with eating disorders display an increased orienting of 
attention towards emotion, do they find it difficult to engage from emotional stimuli, do 
they avoid it, or could it be a combination of all three mechanisms? Consequently, 
further research which aims to delineate the temporal characteristics of attention 
processing would be beneficial. Specifically, future work examining orientation, 
disengagement and avoidance in response to emotional stimuli is necessary. In light of 
the limitations of frequently used measures of attention such as the Stroop and dot-
probe tasks, further research should also seek to use more objective, ecologically valid 
measures of attention processing (e.g. eye-tracking technology). 
Finally, previous work on attention processing within anxiety patients has shown that 
training individuals to attend to emotion (if they avoid it) or avoid (if they have a bias) 
may help to reduce previously observed attentional deficits (Koster et al., 2009). Within 
eating disorder patients, attention training to remove attentional biases towards 
emotional information may help to reduce accompanying emotional deficits and hence 
the need for eating disordered behaviour (which is often used to distract from negative 
emotional states that cannot be adequately processed). As a result, future research 
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testing the efficacy of a single session attention training intervention for reducing biases 
towards emotional stimuli in participants with non-clinical disordered eating attitudes 
and behaviours would be valuable. If successful, attention training would have the 
potential not only to reduce eating disorder-related symptoms before a diagnosis is 
made (i.e. prevention) but could possibly be incorporated into current eating disorder 
treatments. 
Part 2 
The recognition, regulation and expression of emotion within eating-
related psychopathology: A systematic review 
 
Part 2 of this chapter will outline and evaluate the current literature relating to the 
recognition, regulation and expression of emotion in females with both non-clinical and 
clinical levels of disordered eating. Impairments in emotional functioning are thought to 
play a crucial role in both the development and maintenance of eating disorders. 
Specifically, individuals with high eating-related psychopathology have been shown to 
experience a number of difficulties when recognising (e.g. Kucharska-Pietura, 
Nikolaou, Masiak, & Treasure, 2004), regulating (e.g. Harrison, Sullivan, Tchanturia, & 
Treasure, 2010a; Svaldi, Griepenstroh, Tuschen-Caffier, & Ehring, 2012) and 
expressing (e.g. Meyer, Leung, Barry, & De Feo, 2010) emotion. Recent evidence 
suggests that emotion processing deficits frequently found within disordered eating 
affect both clinical and non-clinical populations. However, the role of emotion among 
those with non-clinical disordered eating has rarely been acknowledged, and earlier 
work has focused primarily on those with a clinical diagnosis. As emotional functioning 
deficits may represent a risk factor for the onset of eating disorders, targeting emotional 
difficulties expressed in those most vulnerable may ultimately help to prevent the onset 
of more serious eating-related psychopathology. Consequently, the aim of this 
literature review was to uncover the nature of emotion processing deficits observed in 
individuals with eating-related psychopathology by comparing eating disorder patients, 
those recovered from an eating disorder and those with non-clinical levels of 
disordered eating. Indeed, the research questions articulated in the present thesis are 
formed on the basis of findings from this review. 
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1.6. Introduction 
Emotion processing deficits have previously been shown to play an important role in 
both the onset and maintenance of disordered eating and social dysfunction (Schmidt 
& Treasure, 2006). However, the specific aspects of emotion processing implicated in 
the development of eating-related psychopathology are often overlooked.  
Earlier work on emotion recognition has demonstrated that eating disorder patients 
display significant deficits in the recognition of emotion from faces (Kucharska-Pietura 
et al., 2004) and in their ability to interpret social events (Bydlowski et al., 2005). The 
ability to accurately interpret the emotional intentions of others is crucial for successful 
functioning in social situations. Therefore, it may be argued that a reduced sensitivity in 
recognising the emotional expressions of others could lead to misunderstandings 
during social interactions, which may undermine or inhibit the formation of significant 
social bonds with others. Research has shown that those who go on to develop eating 
disorders are frequently shy with few friends (Fairburn & Harrison, 2003), and often 
experience social isolation or inadequate interpersonal relationships (Jackson, Weiss, 
Lunquist, & Soderlind, 2005; McClintok & Evans, 2001). Consequently, the presence of 
emotion recognition deficits may represent a risk factor for the future development of 
more serious eating disorders in those with poor social functioning or social phobia.  
Individuals with eating disorders have also been shown to experience a number of 
difficulties when regulating their emotions (e.g. Harrison et al., 2010a; Svaldi et al., 
2012). Specifically, recent research has emphasised the role of maladaptive or 
ineffective emotion regulation in initiating pathological eating behaviour (Smyth et al., 
2007; Danner, Evers, Stok, van Elburg, & de Riffer, 2012; Racine & Wildes, 2013). In 
addition, much of the previous work on emotion regulation has suggested that 
individuals with eating disorders lack access to effective or adaptive emotion regulation 
strategies (Aldao, Nolen-Hoeksema, & Schweizer, 2010; Danner, Sternheim, & Evers, 
2014; Svaldi et al., 2012). As a result, those with high levels of disordered eating often 
turn to regulation strategies that they do have access to such as bingeing or dietary 
restraint. These techniques are used with the intention of alleviating negative feelings 
but are usually considered to be a highly ineffective way of regulating emotion 
(Heatherton & Baumeister, 1991). In fact, the frequent use of such maladaptive 
regulation strategies is often associated with increased eating disorder symptom 
severity (Forbush & Watson, 2006; Aldao et al., 2010; Harrison et al., 2010a). 
Previous findings also highlight the maladaptive core beliefs held by those with eating 
disorders about the nature and value of emotions (e.g. Leung, Waller, & Thomas, 1999; 
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Fox, 2009). Beliefs such as “emotional expression is a sign of weakness” and 
“emotional experience has aversive consequences” are therefore likely to contribute to 
the perceived need to avoid or moderate their experience of negative emotion. Often, 
such attitudes are thought to prevent or ‘block’ the processing of emotionally salient 
information (Root & Fallon, 1989; Waller, Kennerley, & Ohanian, 2007). 
Furthermore, longitudinal follow-up studies have indicated that low levels of emotional 
functioning not only prevent the successful treatment of eating disorders, but can 
predict poor treatment adherence and application (e.g. Speranza, Loas, Johnsson, & 
Franck, 2007). Alexithymia (a deficiency in the understanding, processing or 
description of emotion; Sifneos, 1996) is also shown to facilitate both the chronic nature 
of eating disorders and increase the potential for relapse or further complications 
following recovery (De Groot, Rodin, & Olmstead, 1995; Schmidt, Jiwany, & Treasure, 
1993). Combining the findings from various studies investigating aspects of emotion 
processing may therefore help to characterize and better understand how emotional 
impairments may interfere with treatment outcomes in eating disorder patients.  
Although the role of emotion and social cognition with anorexia nervosa has recently 
been reviewed (e.g. Zucker et al., 2007; Oldershaw et al., 2011), emotion processing 
within non-clinical disordered eating is rarely examined. Consequently, the present 
review aims to assimilate the current research on emotion processing in females with 
both clinical and non-clinical disordered eating to explore the relationship between 
emotion recognition, regulation, expression and eating-related psychopathology in 
greater depth. Overall, it is hoped that a greater knowledge of the specificity of the 
emotional deficits associated with disordered eating attitudes and behaviours could 
guide clinicians in choosing the most efficient therapeutic strategy and may help to 
inform the development of future eating disorder prevention and treatment strategies.  
1.7. Method 
This systematic review was performed according to the PRISMA guidelines (Moher et 
al., 2010). A comprehensive literature search was conducted using Web of Science, 
PubMed and PsychInfo, Medline and Web of Science electronic search engines. In 
addition, key eating disorder journals were examined for relevant articles from January 
1966 to January 2015. For each database search, search terms relating to emotion 
processing (emotion processing, emotional functioning, emotion, emotion recognition, 
emotion regulation, emotional expression) were combined with terms relating to eating-
related psychopathology (eating-related psychopathology, eating disorder, anorexia 
nervosa, bulimia nervosa, disordered eating) using the “AND” operator. In addition to 
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electronic searches, the reference lists of relevant review papers, as well as identified 
articles were examined to ensure all articles missed by on-line searches were included. 
1.8. Results 
1.8.1. Study characteristics  
For inclusion in this review, only studies which investigated a single aspect of emotion 
processing (i.e. emotion recognition, regulation or expression) within eating-related 
psychopathology were considered. For studies examining emotion recognition, only 
those employing an experimental paradigm to assess recognition accuracy were 
included. Secondly, all studies were required to use samples of females with high 
levels of eating-related psychopathology (both clinical and non-clinical). Eating disorder 
patients were required to meet two criteria: (1) deliberate restriction of food intake 
leading to inappropriately low weight (i.e. BMI < 18.5) and (2) clinical levels of distress 
or functional impairment. Studies investigating patients who have recovered from a 
previous eating disorder diagnosis were also included. Those with relatively high 
scores (often based on a median split of scores) on a series of eating-disorder related 
measures were identified as non-clinical disordered eaters. All non-clinical disordered 
eaters had no previous history of an eating disorder and were not currently receiving 
treatment for an eating disorder. Studies included in this review were also permitted to 
examine ‘healthy’ comparison groups; these may include participants without a clinical 
diagnosis (i.e. healthy controls) or those with relatively low levels of eating-related 
psychopathology (as indicated by low scores on an eating-disorder related 
questionnaire). Any samples not meeting these criteria were excluded.  
Subsequently, all studies were grouped according to whether they investigated emotion 
recognition, emotion regulation, emotional expression or attitudes towards emotional 
expression. All studies were further subdivided according to whether they examined 
clinical, recovered or non-clinical participant samples. 
1.8.2. Identification of relevant studies 
Potentially relevant papers were selected by reading the titles and abstracts. If 
abstracts were not available or did not provide sufficient data the entire article was 
retrieved and screened to see if it met the inclusion criteria (see Figures 1.2, 1.3 and 
1.4. for a visual representation of the study selection process for this review). 
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1.8.3. Data extraction 
Data from the included studies were extracted by the author, including: author, date 
and country of study, study design, characteristics of the participants (sample size, 
age, gender), measures of emotion recognition, and eating behaviour (current eating 
disorder, recovered from eating disorder or non-clinical disordered eating). The 
information for emotion recognition, emotion regulation and emotion expression is 
summarised in Tables 1.5, 1.7 and 1.9). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2: The process of study selection for emotion recognition 
 
 
 
 
 
 
 
 
20 articles selected for 
evaluation 
83 potentially 
relevant articles 
identified from the 
literature review  
63 excluded after abstract reading 
• 2 review papers 
• 1 no experimental paradigm 
• 59 no relevant outcomes 
• 1 only available in Spanish 
 
• 17 related to clinical disordered 
eating 
• 3 related to non-clinical disordered 
eating 
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Figure 1.3: The process of study selection for emotion regulation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.4: The process of study selection for emotional expression 
 
 
• 21 related to eating disorders 
• 16 related to non-clinical 
disordered eating 
 
54 potential relevant 
articles identified from 
the literature review 
17 articles excluded after full text screening 
• 2 case studies 
• 4 reviews 
• 11 no relevant outcomes 
 
37 articles selected for 
evaluation 
47 potentially relevant 
articles identified 
11 articles selected for 
evaluation 
36 articles excluded after full text screening 
• 2 review papers 
• 34 no relevant outcomes 
 
• 8 related to clinical eating disorders 
• 3 related to non-clinical disordered 
eating 
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1.8.4. Quality assessment 
As in Chapter 1 (Part 1) the checklist devised by Gilbert (2009) was used alongside the 
NICE rating system (NICE, 2007) in order to provide an assessment of methodological 
quality for each study included in the review (see Table 1.1, Chapter 1, Part 1). In 
accordance with the NICE (2007) and Gilbert (2009) guidelines, just over half (n = 42) 
of the total number of studies (n = 68) included in this review were rated good quality 
(++). The majority of studies assessed an appropriate and clearly focused research 
question and utilised objective, valid and reliable methods of assessing attention. 
However, most studies failed to indicate how many of the people asked to take part did 
so or specified whether participants were recruited over the same period of time (see 
Appendices B, C and D). 
The majority of studies included in this review demonstrate clear emotion processing 
deficits in those with high levels of eating-related psychopathology. Specifically, 
previous work has found impairments in the recognition and identification of specific 
emotions (Oldershaw et al., 2011). Problems regulating emotional states are also 
frequently observed within both clinical and non-clinical disordered eaters (e.g. 
Harrison et al., 2010a,b; Sim & Zeman, 2006). Finally, individuals high in eating-related 
psychopathology have been shown to display negative attitudes regarding the 
expression of emotion (e.g. Meyer et al., 2010). Studies examining the specific nature 
of these impairments are discussed below.  
1.9. Emotion recognition 
Mayer, Caruso and Salovey (1999) have previously described emotion recognition as 
the ability to accurately perceive emotions in faces, music, designs and stories. 
However, experimental paradigms used to assess emotion recognition in eating 
disordered populations primarily examine the recognition of emotion from faces. 
Seventeen studies examined the recognition of emotional stimuli in current eating 
disorder patients (Castro, Davies, Hale, Surguladze, & Tchanturia, 2010; Goddard & 
Treasure, 2013; Harrison et al., 2009, 2010a; Jansch et al., 2009; Kessler, Schwarz, 
Filipic, Traue, & von Wietersheim, 2006; Kanakam et al., 2013; Kucharska-Pietura et 
al., 2004; Legenbauer, Vocks, & Ruddell, 2008; Lule et al. 2014; Mendlewicz, 
Linkowski, Bazelmans, & Philippot,  2005; Pollatos, Herbert, Schandry, & Gramann, 
2008; Rozenstein, Latzer, Stein, & Eviatar, 2011; Russell et al., 2009; Zonnevylle-
Bender, van Goozen, Cohen-Kettenis, van Elberg, & van Engeland, 2004a; Zonnevylle-
Bender et al., 2004b), one of which examined this ability following recovery from an 
eating disorder (Harrison et al., 2010b). Three studies examined emotion recognition 
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within non-clinical disordered eating (Jones, Harmer, Cowen, & Cooper, 2008; Ridout, 
Thom, & Wallis, 2010; Ridout, Wallis, Autwal, & Sellis, 2012). Specifically, these 
studies categorised participants into high and low eating-related psychopathology 
groups according to their scores on an eating disorder-related measure (e.g. Eating 
Disorders Inventory, Garner, 1991; Eating Attitudes Test, Garner & Garfinkel, 1979).  
Fourteen of these studies examined the ability to recognise basic emotions (anger, 
fear, sadness, happiness, surprise, disgust) in the faces of others and seven assessed 
the ability to recognise complex or ‘social’ emotions in eyes (e.g. fantasising). A forced-
choice paradigm that required participants to match appropriate emotions to facial 
expressions was employed by all studies. Several studies also tested the ability to free-
name emotions (Zonnevylle-Bender et al., 2004a,b). The characteristics of each study 
included in this review are presented in Table 1.5. In addition, experimental paradigms 
used to assess emotion recognition along with study findings were tabulated to 
highlight the current state of the literature for emotion recognition in both clinical and 
non-clinical levels of disordered eating (see Table 1.6). 
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Table 1.5: Characteristics of emotion recognition studies included in the review: sample size, 
gender, age group, study design, eating behaviour, assessment of attention bias and country of 
study  
Reference Numbers: (1) Kucharska-Pietura et al. (2004); (2) Zonnevijlle-Bender et al. (2004a); (3) 
Zonevijlle-Bender et al. (2004b); (4) Mendlewicz et al. (2005); (5) Kessler et al. (2006); (6) Legenbauer et 
al. (2008); (7) Jones et al. (2008); (8) Pollatos et al. (2008); (9) Harrison et al. (2009); (10) Jansch et al. 
(2009); (11) Russell et al. (2009); (12) Castro et al. (2010); (13) Harrison et al. (2010a); (14) Harrison et al. 
(2010b); (15) Ridout et al. (2010); (16) Rozenstein et al. (2011); (17) Ridout et al. (2012); (18) Goddard & 
Treasure (2013); (19) Kanakam et al. (2013); (20) Lule et al. (2014) 
 
 
 
References 
 
No. of 
samples 
 
     % 
 
Sample size 
   <20-39 
     40-59 
     60-79 
     80-99 
    100-119 
   >120 
 
 
8, 
6, 7, 9, 10, 11, 15 
1, 2, 12,  
4,  
16 
3, 5, 13, 14,  
     
    20 
1 
6 
3 
1 
1 
4 
 
100 
5 
      30 
15 
      5 
5 
      20 
 
Gender 
    Female only 
    
    Males & Females 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20,     
 
 
20 
 
100 
Age group 
     Adolescents (12-18  
     years) 
     Adults (>18 years) 
 
2, 3, 16, 19  
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20,   
 
4 
 
20 
 
20 
 
100 
Study Design 
    Cross-sectional 
     
    Longitudinal 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20 
 
20 
 
100 
Eating behaviour 
    Current ED 
     
    Recovered ED 
    Non-clinical disordered  
    eating 
 
1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 16, 18, 
19, 20 
14 
7, 15, 17 
  
 
17 
 
1 
3 
 
85 
 
5 
14 
Measure of emotion recognition 
    Emotion recognition test 
    Emotion recognition    
    experiment 
    Karolinska directed emotional  
    faces 
    Facial emotion recognition  
    task (FERT) 
    Facially expressed emotion     
    labelling (FEEL) 
    Facial recognition test  
    Facial affect recognition    
    task (FAR) 
    Face pair matching task 
    Reading the mind in the eyes  
    (RME) 
    The awareness of social   
    inference test (TASIT) 
 
 
2, 3  
1  
 
8 
 
 
4, 7, 10, 17 
5, 21 
 
6 
12  
 
16  
9, 11, 13, 14, 18, 19, 20 
 
15 
 
2 
1 
 
1 
 
 
4 
      2 
 
1 
1 
 
1 
7 
 
1 
 
10 
5 
 
5 
 
 
19 
10 
 
5 
5 
 
5 
33 
 
5 
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Country 
    Belgium 
    Germany 
    Israel  
    Spain 
    Switzerland 
    The Netherlands 
    United Kingdom 
    
 
4,  
5, 6, 8,  
16 
20 
21 
2, 3,  
1, 7, 9, 10, 11, 12, 13, 14, 15, 17, 18, 19 
 
1 
3 
1 
1 
1 
2 
12 
 
5 
14 
5 
5 
5 
10 
57 
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Table 1.6: Emotion recognition deficits in eating disorders, recovered eating disorders and non-clinical disordered eating  
Author N Task Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Eating Disorders 
& Recovered 
Eating Disorders 
      
 
Kucharska-Pietura  
et al. (2004) 
 
  
 30 AN 
 30 HC 
 
 
Emotion 
Recognition 
Experiment  
 
DSM-IV 
 
AN worse than HC at recognising 
basic negative facial emotions 
(particularly sadness & fear) and 
emotions expressed verbally 
 
Yes 
 
+ 
Zonnevijlle-Bender  
et al. (2004a) 
 
30 AN 
33 HC 
Emotion 
Recognition Test, 
Facial Recognition 
Test 
DSM-IV, TAS-20 AN worse at recognising basic 
facial emotions 
 
 
Yes ++ 
Zonnevylle-Bender     
et al., (2004b) 
 
48 AN        
    adolescents 
48 Mixed  
     psychiatric   
     controls 
48 HC 
Emotion 
Recognition Test, 
Facial Recognition 
Test 
DSM-IV, TAS-20 Both AN and psychiatric controls 
worse than HC at basic emotion 
recognition 
Yes ++ 
 
 
Mendlewicz et al..  
(2005) 
 
 
 
36 AN 
21 Depression 
32 HC 
 
 
 
 
 
Facial Emotion 
Recognition Task 
(FERT) 
 
 
 
DSM-IV, Hamilton 
depression & 
anxiety 
questionnaires 
 
 
Depressed group significantly 
worse than HC at recognising 
anger. AN not different to other 
groups 
 
 
 
No 
 
 
+ 
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Author N Task Measures Key findings Support for 
impairment? 
Quality 
Rating 
 
Kessler et al.  
(2006) 
 
 
48 AN 
31 BN 
78 HC 
 
 
Facially Expressed 
Emotion Labelling 
(FEEL) 
 
 
DSM-IV, TAS-20 
 
No group differences in basic 
emotion recognition, except for 
the recognition of surprise 
 
 
Yes, surprise only 
 
+ 
Legenbauer et al. 
(2008) 
20 BN 
20 HC 
Facial Recognition 
Test 
DSM-IV, EDI-2, 
ACF 
No group differences in the 
recognition of emotional faces, 
except surprise  
Yes, surprise only ++ 
Pollatos et al.  
(2008) 
 
12 AN 
12 HC 
Karolinska 
Directed Emotional 
Faces 
 
DSM-IV, BDI, STAI, 
TAS-20 
AN patients worse at recognising 
emotions relative to HC.  
 
Yes  ++ 
Harrison et al.    
(2009) 
 
20 AN 
20 HC 
Reading the mind 
in the eyes 
DSM-IV, HADS, 
The Eating Disorder 
Diagnostic Scale 
 
AN worse than HC at recognising 
complex emotions.  
 
Yes + 
Jansch et al. 
(2009) 
 
28 AN 
28 HC 
Facial Emotion 
Recognition Task 
(FERT) 
 
DSM-IV, EAT-26, 
HADS, EDI 
(interoceptive 
awareness 
subscale), AEE, 
EES 
AN patients had poorer emotion 
recognition, slower reaction times 
and a higher number of 
misclassifications than HCs 
 
Yes  ++ 
Russell et al. 
(2009) 
 
 
 
22 AN 
22 HC 
Reading the mind 
in the eyes 
DSM-IV, HADS AN worse at recognising complex 
emotions 
 
 
Yes  + 
Castro et al. 
(2010) 
30 AN 
40 HC 
Facial Affect 
Recognition Task 
(FAR) 
DSM-IV, EDE-Q, 
HADS, DASS 
Poorer recognition of sadness 
was significantly associated with 
AN diagnosis 
 
 
 
 
Yes      ++ 
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Author N Task Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Harrison et al.  
(2010a) 
 
 
50 AN 
50 BN 
90 HC 
 
Reading the mind 
in the eyes 
 
DSM-IV, DERS, 
DASS, EDE-Q 
 
Both ED groups displayed 
impaired emotion recognition. 
Restricted AN patients performed 
particularly poorly 
 
 
Yes  
 
++ 
Harrison et al.  
(2010b) 
 
35 Recovered  
     AN 
50 AN 
90 HC 
 
Reading the mind 
in the eyes 
DSM-IV, DERS, 
DASS, EDE-Q 
Current patients worse than HC at 
complex emotion recognition 
 
Yes  ++ 
Rozenstein et al.  
(2011)` 
 
34 AN 
19 BN 
20 Healthy  
     sisters 
23 HC 
Face Pair 
Matching Task 
DSM-IV, TAS-20, 
BDI,  
Both ED groups showed no 
deficits in recognising basic 
emotions.  
 
No  ++ 
Goddard & 
Treasure (2013) 
65 ED 
52 HC 
 
Reading the mind 
in the eyes 
DSM-IV, EDE-Q, 
EAT, DASS 
 
The ED group did not have 
difficulties recognising complex 
emotions. 
 
No 
 
++ 
Kanakam et al. 
(2013) 
27 AN 
37 BN  
19 Healthy (twins) 
 
 
Reading the mind 
in the eyes 
DSM-IV, DERS 
 
Emotion recognition difficulties 
were greater in twins with EDs, 
and some were present in their 
unaffected siblings. 
 
Yes ++ 
 
Lule et al. (2014) 
 
15 AN 
15 HC 
 
Facially Expressed 
Emotion Labelling 
(FEEL) 
 
 
DSM-IV, EDE-Q, 
EDI-2, BDI, STAI, 
TAS-26 
 
AN patients demonstrated a 
significant impairment in the 
detection of disgust. However, AN 
were better able to recognise 
happiness relative to HCs 
 
 
 
Yes, for disgust 
 
++ 
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Author N Task Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
       
Non-clinical 
disordered eating 
      
 
Jones et al. (2008) 
 
 
29 High EAT 
23 Low EAT 
 
Facial Emotion 
Recognition Task 
(FERT) 
 
 
EAT-26, HADS 
 
High EAT were less accurate at 
recognising happy & neutral faces 
than low EAT. No differences in 
recognition of other emotions 
 
 
Yes  
 
++ 
Ridout et al. (2010) 
 
23 High EDI 
22 Low EDI 
 
The Awareness of 
Social Inference 
Test (TASIT) 
 
EDI-2, BDI, STAI, 
TAS-20 
High EDI displayed a general 
deficit in recognition of emotion, 
particular anger. 
 
Yes ++ 
Ridout et al. (2012) 
 
40 High EDI 
40 Low EDI 
Facial Emotion 
Recognition Task 
(FERT) 
 
EDI-2, HADS, TAS-
20  
In comparison to low EDI scorers, 
high scorers recognised fewer 
emotional expressions, particular 
those portraying fear  
and anger 
 
 
 
 
Yes ++ 
Note: TAS (Toronto Alexithymia Scale), EDI (Eating Disorders Inventory), ACF (Attention and Clarity of Feelings), BDI (Beck Depression Inventory), STAI 
(State Trait Anxiety Inventory), HADS (Hospital Anxiety and Depression Scale), AEE (Attitudes towards Emotional Expression scale), EES (Emotional 
Expressivity Scale), DASS (Depression Anxiety Stress Scale, DERS (Difficulties Regulating Emotion Scale). 
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1.9.1. Emotion recognition within eating disorders and those recovered from an 
eating disorder 
1.9.1.1. Recognition of basic emotion 
1.9.1.1.1. Emotion Recognition Experiment (ERE) 
The ERE involves the presentation of a series of photographs depicting facial 
expressions of nine fundamental emotions (i.e. interest, happiness, surprise, sadness, 
disgust, contempt, anger, shame and fear). After each facial expression is presented, 
participants are asked to select one emotion from the list of nine that best describes the 
facial expression being portrayed. Studies using the ERE have demonstrated that AN 
patients show specific difficulties when recognising negative emotional expressions, 
specifically those displaying sadness and fear (Kucharska-Pietura et al., 2004). 
1.9.1.1.2. Emotion Recognition Test (ERT) 
The emotion recognition test is a slight variation of the ERE. Participants are presented 
with facial expressions depicting one of seven emotions (i.e. happiness, anger, 
sadness, fear, disgust, surprise and shame) and are required to name the emotion 
being portrayed. Using this test, a series of studies carried out by Zonnevylle-Bender 
and colleagues demonstrated clear emotion recognition deficits in anorexia nervosa 
patients relative to healthy controls. Firstly, it was shown that adolescents with AN 
displayed clear difficulties when recognising basic emotions. In fact, these deficits 
remained using both a forced choice approach and when participants were asked to 
label the emotions freely. (Zonnevylle-Bender et al., 2004a). Using the same 
measures, a further study concluded that similar problems with emotion recognition 
could also be found in adults with AN (Zonnevylle-Bender et al., 2004b).  
1.9.1.1.3. Karolinska Directed Emotional Faces 
The Karolinska Directed Emotional Faces task involves the presentation of 40 faces in 
each of the following categories: neutral, sad, happy, fearful, angry and disgusted. All 
pictures are presented for two seconds (in a random order) and participants are 
required to classify each face into one of the six categories. Participants are given a 
total of 10 seconds to classify the emotional quality of the stimuli. Under these relatively 
short exposure times and response time constraints, AN patients were found to 
perform significantly worse than healthy controls. This difference was particularly 
emphasised when recognising neutral expressions and negative emotions (Pollatos et 
al., 2008). It is also interesting to note that AN patients demonstrated greater neural 
activity, specifically when presented with neutral faces, suggesting that efforts were 
Chapter 1: General Introduction 
 
46 
 
made to identify and interpret emotion even when not present. This implies that any 
deficits in AN patients were not due to a lack of engagement with the task at hand.  
1.9.1.1.4. Facial Emotion Recognition Task  
Emotional impairments in individuals with AN were also apparent in a recent study 
carried out by Jansch et al. (2009). This study employed a relatively new measure of 
emotion processing known as the Facial Emotion Recognition Task (FERT), which has 
been found to be particularly sensitive to differences between groups. This technique 
uses morphed stimuli to provide emotional expressions of different intensities, allowing 
more accurate measurement. Using this method, AN patients responded more slowly 
to, correctly identified fewer and misclassified more emotions than HCs, supporting the 
findings of earlier research.  
In contrast to many of the findings described above, a number of studies have failed to 
find the same emotion recognition deficits in those with AN. For example, Mendlewicz 
et al. (2005) employed a computer based task, composed of facial stimuli taken from 
Ekman's Facial Affect series (Matsumoto & Ekman, 1998), and found no difference 
between those with AN and controls in the accuracy of recognition to five different 
emotions (happiness, anger, sadness, disgust and fear). Using a similar experimental 
task, Legenbauer et al. (2008) also failed to demonstrate any significant differences 
between ED participants and controls in the recognition of anger, contempt, disgust, 
fear, happiness and sadness. However, discrepancies in recognition accuracy were 
found for the expression of surprise, with BN patients demonstrating significantly 
poorer recognition relative to healthy controls.  
1.9.1.1.5. Facially Expressed Emotion Labelling (FEEL) 
The FEEL task assesses an individual’s ability to recognise facially expressed 
emotions. Pictures of faces displaying one of the six basic emotions (anger, fear, 
sadness, happiness, surprise and disgust) are displayed on a screen for 300ms. 
Participants have to describe the emotion being depicted by clicking on the appropriate 
emotion label (i.e. forced choice format). Interestingly, Kessler et al. (2006) found no 
difference between those with AN, BN and healthy controls in the ability to recognise 
the six basic emotions when using this task. Further research has provided support for 
this finding, as women with BN were shown to be as accurate at recognising emotional 
expressions relative to healthy controls when recognising emotion from matched face 
pairs (Rozenstein et al., 2011). More recently, using the FEEL task Lule et al. (2014) 
found no differences between AN patients and controls in the recognition of anger, 
fear, sadness and surprise. However, individuals with AN demonstrated a lower ability 
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to recognise expressions of disgust which may point towards some discrepancies in 
emotion recognition accuracy in those with high levels of eating-related 
psychopathology relative to healthy controls.  
1.9.1.1.6. Face Pair Matching Task 
This task involves the presentation of four types of face pairs: Same Face - Same 
Emotion (SFSE, comprised of identical pictures); Same Face - Different Emotion 
(SFDE, comprised of pictures of the same person portraying different emotional 
expressions); Different Face - Same Emotion (DFSE, two different faces conveying the 
same emotion); and Different Face - Different Emotion (DFDE, comprised of different 
people portraying different emotions). Participants perform the Emotion Matching Task 
before the Identity Matching Task. In the Emotion Matching Task, participants are 
asked to determine if the people in the pictures are portraying the same emotion (i.e. 
the SFSE and DFSE pairs require a ‘same’ response). In the Identity Matching Task, 
participants are presented with the same stimuli but are asked to determine if the two 
pictures are of the same person (i.e. the SFSE and SFDE pairs require a ‘same’ 
response and the DRSE and DFDE require a ‘different’ response). Using this task, 
Rozenstein et al. (2011) reported no significant differences between those with eating 
disorders and controls in the recognition of basic emotions. In contrast to previous 
research, this study found that women with AN were as fast and as accurate when 
recognising basic emotions as their unaffected sisters and unrelated healthy controls. 
1.9.1.1.7. Facial Affect Recognition Task (FAR) 
The FAR task is a computerised task developed to present facial expressions at a 
range of intensities with different durations of presentations. During this task 
participants are presented with randomised pictures of faces displaying happy, sad or 
neutral expressions. For each trial, participants are required to identify the type of 
emotional expression being portrayed. Interestingly, Castro et al. (2010) found no 
significant associations between discrimination accuracy of happy faces and AN 
diagnosis when using the task. However, individuals with AN demonstrated significantly 
poorer recognition of sad faces presented for short durations (500ms). Poor 
discrimination of facial expressions of sadness was also significantly associated with 
low weight, ED symptoms and high levels of Obsessive-compulsive symptoms. 
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1.9.1.2. Recognition of complex emotion 
1.9.1.2.1. Reading the Mind in the Eyes 
The recognition of complex emotions has primarily been investigated using the 
Reading the Mind in the Eyes (RME) task (Baron-Cohen, Wheelwright, Hill, Raste, & 
Plumb, 2001) which was initially devised to assess ‘mentalising’ in people with high-
spectrum autism. The RME is a complex recognition task which requires participants to 
attribute a relevant emotional state to a photograph of the eye area of the face. While 
these stimuli are not dynamic and do not show the whole face, they do provide some 
ecological validly by using photographs of real eyes. The purpose of the task is to 
simulate the first stage of emotional state attribution, the “unconscious, rapid and 
automatic” decoding of the “language” of the eyes (Baron-Cohen et al., 2001, p 241). It 
is suggested that this particular skill, when combined with higher order reasoning, 
allows a person both to understand and interpret the behaviour of others (Sabbagh, 
2004). Studies utilising this particular measure of emotional functioning have frequently 
found recognition deficits in those with AN (Harrison et al., 2009, 2010a, 2010b; 
Russell et al., 2009), and BN (Harrison et al., 2010a) patients when compared to 
healthy controls. 
More recently, a study conducted by Kanakam et al. (2013) utilised the RME to 
investigate emotion recognition in twins with eating disorders. As expected, difficulties 
recognising emotion were greater in twins with EDs; however, a number of emotion 
recognition difficulties were present in their unaffected twin siblings. This may point 
towards a possible genetic basis for emotion recognition difficulties. 
However, in contrast to previous findings, Goddard and Treasure (2013) failed to 
demonstrate any significant differences between ED patients and controls when using 
the RME task. Specifically, the ED group were found to recognise complex emotions 
just as accurately as their unaffected family members. This may suggest that poor 
emotion recognition is not an intermediate endophenotype (risk factor) for eating 
disorders as was previously thought. 
The RME task has also been used to investigate emotion recognition accuracy in those 
who have recovered from an eating disorder. Specifically, Harrison et al., (2010b) 
examined recovered eating disorder patients (individuals who have received a previous 
eating disorder diagnosis but are now in full recovery) and found that recovered AN 
patients performed significantly worse than HCs, particularly in the recognition of 
complex emotion. These preliminary findings suggest that impairments in emotion 
recognition persist following recovery from an eating disorder.  
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1.9.2.  Emotion recognition in non-clinical disordered eating 
A number of studies have also explored the ability to recognise emotions within non-
clinical disordered eating. These individuals display high levels of eating-related 
psychopathology (usually depicted by high scores on an eating disorder-related 
questionnaire) but do not meet the criteria for an eating disorder diagnosis. The 
aspects of eating-related psychopathology that have been primarily investigated in 
previous non-clinical research include bulimic symptoms, general levels of body 
dissatisfaction and a drive to achieve thinness. In the present review, three of the 
studies included aimed to assess emotion recognition within non-clinical eating-related 
psychopathology. 
1.9.2.1. The Awareness of Social Inference Test (TASIT; McDonald, Flanagan, & 
Rollins, 2002) 
The TASIT consists of 28 short (15-60 second) video clips of social interactions, each 
depicting one of the six primary emotions (happiness, sadness, anger, surprise, disgust 
and anxiety) or no strong emotion (neutral affect). Each emotion (including neutral 
affect) is featured in four different video clips, presented in a fixed pseudo-random 
order. Participants are required to identify the emotion portrayed by making a forced 
choice between seven emotional descriptors. Previous research employing this task 
reported deficits in emotion processing within a non-clinical group of women (Ridout et 
al., 2010). These deficits were particularly apparent for the recognition of anger in 
those with high scores on the body satisfaction subscale of the Eating Disorders 
Inventory (EDI-2; Garner, 1991).  
1.9.2.2. Facial Emotion Recognition Task (FERT) 
One study using the FERT to examine emotion recognition in non-clinical disordered 
eaters found that participants with high levels of eating pathology were less able to 
recognise both happy and neutral faces, and showed a specific deficit in the 
recognition of anger in comparison to participants with lower levels of eating-disordered 
pathology. The high eating-related psychopathology group also demonstrated an 
increased ability to recognise surprise above all other emotions. No other differences 
were found between the two groups in the recognition of specific emotions (Jones et 
al., 2008). 
Ridout et al. (2012) also utilised the FERT to investigate emotion recognition accuracy 
in non-clinical disordered eating. In line with previous findings, those scoring highly on 
the Eating Disorders Inventory were found to correctly recognise fewer emotional 
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expressions than those scoring lower on the scale, particularly those portraying fear 
and anger. 
1.9.2.3. Summary 
After a review of experimental paradigms investigating emotion processing in eating-
related psychopathology, it is apparent that both clinical and recovered ED patients, as 
well as those with non-clinical levels of disordered eating, experience significant 
impairments in the recognition of emotion. The fact that these discrepancies are more 
apparent when participants are exposed to more challenging tests of emotion 
recognition indicate the need for tasks to be especially sensitive in order to accurately 
identify these subtle impairments. Overall, it is clear from the findings of this review that 
emotion recognition has been extensively studied within the field of eating disorders. 
Furthermore, it’s presence at all stages of eating-related psychopathology may suggest 
that difficulties identifying emotion are innate. As a result, other, less researched 
aspects of emotion processing (e.g. attentional processing, emotion regulation) may 
require our attention. 
1.10. Emotion Regulation 
Emotion regulation is defined as the process through which an individual modulates 
their emotional experience both consciously and unconsciously in order to respond 
appropriately and effectively to a specific environmental demand (Bargh & Williams, 
2007; Campbell-Sills & Barlow, 2007; Rottenberg & Gross, 2003). However, individuals 
with eating disorders are often shown to experience a number of difficulties when 
regulating their emotions (Harrison et al., 2010a; Svaldi et al., 2012). Recent research 
also points towards the role of maladaptive or ineffective emotion regulation in initiating 
pathological eating behaviour (e.g. Smyth et al., 2007; Danner et al., 2012; Racine & 
Wildes, 2013). 
A total of 21 studies investigated the regulation of emotion in current eating disorder 
patients (Brockmeyer, Bents, Holtforth, Pfeiffer, & Herzog, 2012; Brockmeyer et al., 
2014;  Cowdrey & Park, 2012; Danner et al., 2014; Espeset, Guliksen, Nordbo, 
Skarderud, & Holte, 2012; Fiore, Ruggiero, & Sassaroli, 2014; Gilboa-Schechtman, et 
al., 2006; Harrison et al., 2009, 2010a,b; Harrison, Genders, Davies, Treasure, & 
Tchanturia, 2011; Haynos, Roberto, Martinez, Attia, & Fruzzetti, 2014; Kanakam et al., 
2013; Lavender et al., 2014; Manuel & Wade, 2013; Merwin et al., 2013; Nandrino, 
Doba, Lesne, Christophe, & Pezard, 2006; Overton, Selway, Strongman, & Houston, 
2005; Pierrehumbert et al., 2002; Racine & Wildes, 2013; Svaldi et al., 2012). Two of 
which examined this ability following recovery (Haynos et al., 2014; Merwin et al., 
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2013). A further 16 studies examined emotion regulation within non-clinical disordered 
eaters (Aldao & Dixon-Gordon, 2014; Ambwani, Slane, Thomas, Hopwood, & Grilo, 
2014; Cooper, O’Shea, Atkinson, & Wade, 2014; Fulton et al., 2012; Gupta, Rosenthal, 
Mancini, Cheavens, & Lynch, 2008; Hayaki, 2009; Lafrance Robinson, Kosmerly, 
Mansfield-Green, & Lafrance, 2014; McLaughlin, Hatzenbuehler, Mennin, & Nolen-
Hoeksema, 2011; McLean, Miller, & Hope, 2007; Mills, Newman, Cossar, & Murray, 
2015; Perry & Hayaki, 2014; Sim & Zeman, 2006; Stapleton & Whitehead, 2014; Ty & 
Francis, 2013; Weinberg & Klonsky, 2009; Whiteside et al., 2007). The data extracted 
from each study is presented in Table 1.7. Furthermore, the findings from previous 
studies assessing emotion regulation were tabulated to for both clinical and non-clinical 
levels of disordered eating (see Table 1.8). 
Table 1.7: Characteristics of emotion regulation studies included in the review: sample size, 
gender, age group, study design, eating behaviour, assessment of attention bias and country of 
study  
Reference Numbers: (1) Pierrehumbert et al. (2002); (2) Overton et al. (2005); (3) Gilboa-Schechtman et 
al. (2006) (4) Nandrino et al. (2006); (5) Sim & Zeman (2006); (6) McLean et al. (2007); (7) Whiteside et al. 
(2007); (8) Gupta et al. (2008); (9) Harrison et al. (2009); (10) Hayaki (2009); (11) Weinberg & Klonsky 
(2009); (12) Harrison et al. (2010a); (13) Harrison et al. (2010b); (14) Harrison et al. (2011); (15) 
McLaughlin et al. (2011); (16) Brockmeyer et al. (2012); (17) Cowdrey & Park (2012); (18) Espeset et al. 
(2012); (19) Fulton et al. (2012); (20) Svaldi et al. (2012); (21) Kanakam et al. (2013); (22) Manuel & Wade 
(2013); (23) Merwin et al. (2013); (24) Racine & Wildes (2013); (25) Ty & Francis (2013); (26) Aldao & 
Dixon-Gordon (2014); (27) Ambwani et al. (2014); (28) Brockmeyer et al. (2014); (29) Cooper et al. (2014); 
(30) Danner et al. (2014); (31) Fiore et al. (2014); (32) Haynos et al. (2014); (33) Lavender et al. (2014); 
(34) Lafrance Robinson et al. (2014); (35) Perry & Hayaki (2014); (36) Stapleton & Whitehead (2014); (37) 
Mills et al. (2015). 
 
 
References 
 
No. of 
samples 
 
     % 
 
Sample size 
   <20-39 
     40-59 
     60-79 
     80-99 
    100-119 
   >120 
 
 
  18 
5, 9, 22 
4, 14, 23 
21, 30, 33 
10, 20, 32 
1, 2, 3, 6, 7, 8, 11, 12, 13, 15, 16, 17, 19, 24, 25, 
26, 27, 28, 29, 31, 34, 35, 36, 37 
     
      37 
1 
3 
3 
3 
3 
24 
 
100 
3 
      8 
8 
      8 
8 
    65   
 
Gender 
    Female only 
    
     
 
Males & Females 
 
1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 25, 26, 28, 29, 30, 31, 
32, 33   
 
15, 27, 34, 35, 36, 37 
 
30 
 
 
 
6 
 
81 
 
 
 
16 
Age group 
     Adolescents (12-18  
     years) 
     Adults (>18 years) 
 
1, 15, 37 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 
31, 32, 33, 34, 35, 36 
  
 
3 
 
35 
 
8 
 
95 
Study Design 
    Cross-sectional 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
 
35 
 
95 
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    Longitudinal 
17, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 
31, 33, 34, 35, 36, 37 
32 
 
1 
 
 
3 
Eating behaviour 
    Current ED 
     
    
 Recovered ED 
    Non-clinical disordered  
    eating 
 
1, 2, 4, 5, 9, 12, 13, 14, 16, 17, 18, 20, 21, 22, 
24, 28, 30, 31, 32, 33 
 
13, 23, 32 
3, 6, 7, 8, 10, 11, 15, 19, 25, 26, 27, 29, 34, 35, 
36, 37 
 
20 
 
 
3 
16 
 
54 
 
 
8 
43 
Measure of emotion regulation 
    Difficulties regulation emotion  
    scale (DERS) 
    Emotion regulation      
    questionnaire (ERQ)  
    Regulation of emotions      
    questionnaire (REQ) 
    The acceptance and action    
    questionnaire (AAQ) 
    Differential emotions scale  
    (DES) 
    Emotion regulation Q-Sort  
    test 
    Young’s schema  
    questionnaire  
    Negative mood regulation    
    Scale 
    Autobiographical memory test 
    The Rozenzweig picture  
    frustration study 
    Children’s sadness  
    management scale (CSMS) 
   Children’s anger management  
   scale (CAMS) 
   Assessment of emotion    
   regulation (overt and covert) 
   The Berkeley expressivity   
   questionnaire (BEQ) 
   Emotion regulation interview 
     
 
 7, 8, 9, 11, 12, 13, 16, 20, 21, 22, 23, 24, 25, 
27, 28, 29, 31, 32, 33, 34, 36 
6, 30 
 
37 
 
10, 17, 19 
 
2, 3 
 
1 
 
2 
 
4 
 
5 
14 
 
15 
 
15 
 
26 
 
35 
 
18 
 
21 
 
2 
 
1 
 
1 
2 
      2 
 
1 
 
1 
 
1 
 
1 
1 
 
1 
 
1 
 
1 
 
1 
 
1 
 
 
57 
 
5 
 
3 
 
3 
5 
5 
 
3 
 
3 
 
3 
 
3 
3 
 
3 
 
3 
 
3 
 
3 
 
3 
 
 
Country 
   Australia 
   Canada 
   Germany  
   France 
   Israel 
   Italy 
   New Zealand 
   Netherlands 
   Norway  
   Switzerland 
   United Kingdom 
   United States    
 
22, 25, 29, 36 
 34 
 16, 20, 28 
5 
4 
31 
2 
30 
18 
1 
9, 12, 13, 14, 17, 21, 37 
3, 6, 7, 8, 10, 11, 15, 19, 23, 24, 26, 27, 32, 33, 
35 
 
 
 
4 
1 
3 
1 
1 
1 
1 
1 
1 
1 
7 
15 
 
   
 
 
3 
8 
3 
3 
3 
3 
3 
3 
3 
19 
41 
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Table 1.8: Emotion regulation deficits in eating disorders, recovered eating disorders and non-clinical disordered eating 
Author  N Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Eating Disorders & 
Recovered Eating 
Disorders 
     
 
Pierrehumbert al. (2002) 
  
 
  
50 ED 
 113 SD (substance 
dependent) 
 86 HC 
 
 
DSM-IV, Emotion 
Regulation Q-sort test 
 
Those with ED used poorly 
regulated emotion strategies in 
comparison to EDs 
 
 
Yes 
 
+ 
Overton et al. (2005) 
 
30 ED 
100 HC 
EDI, YSQ-L, DES 
 
ED symptomology was 
significantly correlated with 
emotional distress (the experience 
of unpleasant uncomfortable 
emotional states). 
Yes + 
Gilboa-Schechtman et 
al. (2006) 
20 AN 
20 BN 
20 HC 
DSM-IV, EAT, BDI, STAI, 
LSAS, TAS, TMMS, RSQ, 
NMR 
ED patients reported significantly 
lower levels of emotional 
awareness in comparison to HCs. 
However, these differences were 
no longer significant when 
emotional distress (anxiety) was 
accounted for. 
 
No, once anxiety 
levels have been 
taken into account 
++ 
Nandrino et al. (2006) 
 
25 AN 
25 HC 
 
 
DSM-IV, BDI, TAS, EDI, 
autobiographical memory 
test 
Findings point towards a general 
impairment in the access to 
emotional memories in AN 
patients. This suggests AN 
patients are prone to suppress 
both negative and positive effect. 
 
 
Yes ++ 
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Author  N Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Harrison et al.    
(2009) 
 
 
20 AN 
20 HC 
 
DSM-IV, HADS, EDD, 
DERS 
 
 
AN reported significantly more 
difficulties with emotion regulation 
relative to controls.   
 
 
Yes 
 
+ 
Harrison et al.  
(2010a) 
 
50 AN 
50 BN 
90 HC 
DSM-IV, DERS, DASS, 
EDE-Q 
The ED group reported 
significantly higher emotion 
regulation difficulties relative to 
controls. 
 
Yes  ++ 
Harrison et al.  
(2010b) 
 
35 Recovered  
     AN 
50 AN 
90 HC 
 
DSM-IV, DERS, DASS, 
EDE-Q 
The recovered group did not differ 
significantly from the HC group in 
their ability to regulate emotions. 
No  ++ 
Harrison et al. (2011) 22 AN 
44 HC 
DSM-IV, HADS, EDDS, The 
Rozenzweig Picture 
Frustration Study  
The AN group used significantly 
fewer solution-focused responses 
than HCs. These findings suggest 
that difficulties with emotion 
processing, particular of anger, 
are associated with AN. 
 
Yes ++ 
Brockmeyer et al. (2012) 39 AN 
41 MDD 
60 HC 
 
DSM-IV, DERS 
 
Relative to HCs, both clinical 
groups reported increased 
difficulties regarding the 
experience and differentiation of 
emotions.  
 
Yes ++ 
Cowdrey & Park (2012) 42 AN 
228 HC 
DSM-IV, EDEQ, GAD, RRS-
ED, AAQ,  
Experiential avoidance was 
associated with increased eating 
disorder symptoms in a healthy 
sample.  
 
Yes + 
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Author  N Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Espeset et al. (2012) 
 
14 AN 
 
DSM-IV 
 
AN patients showed a tendency to 
inhibit expressions of sadness and 
anger in interpersonal situations.  
 
 
Yes 
 
+ 
Svaldi et al. (2012) 20 AN 
18 BN 
25 BED 
42 HC 
 
DSM-IV, ERQ, DERS, BDI, 
EDEQ 
The ED groups reported 
significantly higher levels of 
emotion intensity, lower 
acceptance of emotions, less 
emotional awareness and clarity 
and more self-reported ER 
problems. 
 
Yes ++ 
Kanakam et al. (2013) 27 AN 
37 BN  
19 Healthy (twins) 
 
DSM-IV, DERS, Reading 
the mind in the eyes task 
 
Difficulties in emotion regulation 
were greater in twins with EDs, 
and some deficits were also 
present in their unaffected twin 
siblings. 
 
Yes ++ 
Manuel & Wade (2013) 24 AN 
24 HC 
DSM-IV, EDEQ, DASS, 
DERS 
Compared to controls, the AN 
group had significantly greater 
difficulties with emotion regulation. 
 
Yes ++ 
Merwin et al. (2013) 21 AN 
20 Recovered AN 
23 HC 
 
DSM-IV, EDE, EDEQ, 
DERS 
AN participants reported greater 
difficulty regulating emotions 
relative to controls. 
Yes ++ 
Racine & Wildes (2013) 192 AN DSM-IV, EDE, DERS ED cognitions were significantly 
associated with emotion 
dysregulation. Specifically, 
problems with impulse control 
when upset were linked to binging.  
Yes ++ 
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Author  N Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Brockmeyer et al. (2014) 
 
35 AN-R 
22 AN-BP 
34 BN 
29 BED 
89 HC 
 
DSM-IV, DERS 
 
All ED subtypes reported greater 
difficulties regulating emotion. 
These findings support the 
transdiagnostic view of ER 
difficulties being present across 
the whole spectrum of ED.  
 
 
Yes 
 
+ 
Danner et al. (2014) 32 AN-R 
32 AN-PB 
30 BN 
29 BED 
64 HC 
DSM-IV, ERQ, BDI, STAI-T, 
EDDS 
All ED groups were inclined to 
suppress emotions more strongly 
than controls. Less reappraisal in 
women with ANBP and BED was 
related to a higher overall level of 
eating pathology, while women 
with ANR reported more 
reappraisal when suffering from a 
higher overall level of eating 
pathology.  
 
Yes ++ 
Fiore et al. (2014) 154 AN DSM-IV, EDI-3, AAQ, DERS Emotion dysregulation was 
significantly associated with drive 
for thinness. 
 
Yes + 
Haynos et al. (2014) 65 AN 
51 Recovered AN 
(same participants) 
DERS, BDI, EDE, Difficulties regulating emotion did 
not improve with weight 
restoration. AN subtypes did not 
differ significantly in their emotion 
regulation difficulties. 
 
Yes + 
Lavender et al. (2014) 80 BN DSM-IV, EDE, DERS Difficulties regulating emotion was 
associated with increased ED 
symptoms in BN. 
 
Yes  ++ 
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Author  N Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Non-clinical disordered 
eating 
     
 
Sim & Zeman (2006) 
 
 
234 Non-clinical 
 
EDI (Body dissatisfaction 
subscale), EAT-26, DES-IV 
(The global negative 
emotionality scale) 
 
Those who reported higher levels 
of disordered eating were more 
likely to experience increased 
levels of negative affect, greater 
difficulties with emotional 
awareness, and more difficulty 
coping with negative emotion than 
those with lower levels. 
 
 
Yes 
 
+ 
McLean et al. (2007) 
 
160 Non-clinical 
 
ERQ, EAT, BDI, PANAS Disordered eating was associated 
with greater depression, negative 
affectivity, social anxiety and 
habitual expressive suppression.  
 
Yes ++ 
Whiteside et al. (2007) 695 Non-clinical EDDS, DERS 
 
Difficulties regulating emotion 
were associated with higher levels 
of binge eating.  
 
Yes ++ 
Gupta et al. (2008) 
 
154 Non-clinical EDI, DERS Difficulties regulating emotion was 
found to mediate the relationship 
between chronic shame and ED 
symptoms. 
 
Yes, but shame is 
also a factor  
++ 
Hayaki (2009) 
 
115 Non-clinical TAS, AAQ, BULIT-R  Symptoms of BN were 
significantly correlated with 
alexithymia and experiential 
avoidance.  
 
 
Yes  + 
 58 
 
 
Author  N Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Weinberg & Klonsky 
(2009) 
 
 
 
28 Non-clinical 
Adolescents 
 
DERS, PHQ-A 
 
Difficulties regulating emotion 
were associated with depression, 
anxiety and symptoms of eating 
disorders. 
 
 
Yes  
 
+ 
McLaughlin et al. (2011) 
 
 
1065 Non-clinical 
Adolescents 
ChEAT, , CAMS, CRSQ, 
CDI, MASC, REPQ 
 
Emotion regulation deficits were 
found to predict subsequent 
changes in symptoms of anxiety, 
aggressive behaviour and eating 
pathology, but not depression.   
 
Yes 
 
++ 
Fulton et al. (2012) 292 Non-clinical AAQ, EAT-26, DASS Findings provide support for a 
model in which experiential 
avoidance mediates the 
association between fear of 
cognitive control and disordered 
eating.  
 
Yes + 
Ty & Francis (2013) 247 Non-clinical EAT, DERS Disordered eating symptoms were 
strongly associated with 
dysregulated emotion.  
 
Yes ++ 
Aldao & Dixon-Gordon 
(2014) 
218 Non-clinical EAT, assessment of 
emotion regulation (covert 
and overt) 
Overt emotion regulation 
strategies e.g. drinking alcohol, 
avoiding situations, arguing with 
others emerged as significant 
predictors of psychopathology 
(Including eating-related 
psychopathology) above and 
beyond the frequently studied 
covert strategies. 
Yes ++ 
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Author  N Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Ambwani et al. (2014) 
 
 
 
Non-clinical 521 
female 
213 male 
 
EDEQ, PANAS, DERS 
 
Problems with interpersonal 
functioning and affect regulation 
are significantly associated with 
ED symptomatology, even after 
controlling for differences in 
negative affect. 
 
 
Yes 
 
+ 
Cooper et al. (2014) 486 Non-clinical DERS, EDEQ, PANAS Those who had difficulties 
engaging in goal-directed 
behaviour (e.g. difficulties 
concentrating or focussing 
attention away from the problem) 
reported higher levels of ED 
severity. 
 
Yes + 
Lafrance Robinson et al. 
(2014) 
 
 
Non- clinical 165 
female 
85 male 
EAT-26, DERS,  Emotion regulation difficulties 
were associated with higher levels 
of disordered eating attitudes and 
behaviours.  
 
Yes ++ 
Perry & Hayaki (2014) 
 
 
Non-clinical 
121 female 
80 male 
TAS-20, BULIT-R,  Alexithymia was shown to predict 
BN symptoms in females, but not 
in the presence of emotional 
expressivity i.e. emotional 
expressivity is a more integral 
predictor of BN than alexithymia. 
 
Yes + 
Stapleton & Whitehead 
(2014) 
 
167 Non-clinical 
(females) 
 
56 males 
DEBQ, DERS Difficulties regulating emotion 
were associated with higher levels 
of both dysfunctional restrained 
and emotional eating. 
 
Yes + 
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Author  N Measures Key findings Support for 
impairment? 
 
Quality 
Rating 
 
Mills et al. (2015) 
 
 
 
Non-clinical 
99 female 
123 male 
Adolescents 
 
 
REQ, EAT-26 
 
Disordered eating was associated 
with dysfunctional emotion 
regulation. This relationship was 
greater in females.  
 
Yes 
 
+ 
Note: EDI (Eating Disorders Inventory), YSQ-L (Young’s Schema Questionnaire), DEF (Differential Emotions Scale), EAT (Eating Attitudes Test), BDI (Beck 
Depression Inventory), STAI (State Trait Anxiety Inventory), LSAS (Liebowitz Social Anxiety Scale), TAS (Toronto Alexithymia Scale), TMMS (Trait Meta-
Mood Scale), RSQ (Response Style Questionnaire), NMR (Negative Mood Regulation Scale), HADS (Hospital Anxiety and Depression Scale), EDD (Eating 
Disorder Diagnostic Scale), DERS (Difficulties Regulating Emotion Scale), DASS (Depression Anxiety Stress Scale), EDE-Q (Eating Disorder Examination- 
Questionnaire),GAD (Generalised Anxiety Disorder Assessment), RRS-ED (Ruminative Response Scale for Eating Disorders), AAQ (Acceptance and Action 
Questionnaire), ERQ (Emotion Regulation Questionnaire), BULIT-R (Bulimia Test Revised), PANAS (Positive and Negative Affect Schedule),PHQ-A (Patient 
Health Questionnaire-Adolescent, ChEAT (Childrens’s Eating Attitudes Test), CSMS (Children’s Sadness Management Scale), CAMS (Children’sAnger 
Management Scale), CDI (Children’s Depression Inventory), MASC (Multidimensional Anxiety Scale for Children), RPEQ (Revised Peer Experiences 
Questionnaire), REQ (Regulation of Emotions Questionnaire) 
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1.10.1.  Emotion regulation within clinical, recovered and non-clinical 
disordered eating 
1.10.1.1. The Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 
2004) 
Many of the studies included in this review employed the Difficulties in Emotion 
Regulation Scale (DERS) to assess emotion regulation impairments within eating-
related psychopathology. This scale measures levels of emotional arousal, awareness, 
and understanding as well as the acceptance of emotion and the ability to act desirably 
irrespective of current emotional state. Using this measure it has been shown that 
those with eating disorders (e.g. Brockmeyer et al., 2012; Brockmeyer et al., 2014; 
Fiore et al., 2014; Harrison et al., 2009, 2010a; Harrison et al., 2011; Haynos et al., 
2014; Kanakam et al., 2013; Lavender et al., 2014; Manuel & Wade, 2013; Racine & 
Wildes, 2013; Svaldi et al., 2012), those who have recovered from an eating disorder 
(Merwin et al., 2013) and those with non-clinical levels of disordered eating (e.g. 
Ambwani et al., 2014; Cooper et al., 2014; Gupta et al., 2008; Lafrance Robinson et al., 
2014; Stapleton & Whitehead, 2014; Ty & Francis, 2013; Weinberg & Klonsky, 2009; 
Whiteside et al., 2007) display significant impairments relative to healthy controls when 
regulating emotional experience. Specifically, most ED groups were found to use less 
adaptive and more maladaptive regulatory strategies when compared to healthy 
controls. This was particularly apparent for those with more severe eating-related 
psychopathology (e.g. Forbush & Watson, 2006; Aldao et al., 2010; Harrison et al., 
2010a). 
1.10.1.2. The Acceptance and Action Questionnaire (AAQ; Bond et al., 2011) 
Experiential avoidance (the unwillingness to remain in contact with unwanted internal 
experiences; Hayes, Wilson, Gifford, Follette, & Strosahl, 1996) is measured using the 
AAQ. This involves not only the ability to accept difficult thoughts and feelings but also 
the capacity to engage in valued activity in their presence (Bond et al., 2011). Using 
this measure, Cowdrey & Park (2012) were able to demonstrate in a clinical sample 
that higher levels of experiential avoidance were associated with increased eating 
disorder symptoms. The unwillingness to remain in contact with aversive emotional 
experiences was also apparent within non-clinical disordered eaters (Hayaki, 2009). 
Interestingly, the results of this study revealed that experiential avoidance was 
particularly linked to symptoms of bulimia nervosa. In line with these findings, Fulton et 
al. (2012) demonstrated a significant relationship between experiential avoidance and 
non-clinical eating-related psychopathology. Specifically, experiential avoidance was 
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shown to mediate the association between fear of cognitive control and disordered 
eating in this sample. Overall, findings from studies using the AAQ may suggest that 
conscious efforts to avoid internal experience play a key role in the onset of eating-
related psychopathology. 
1.10.1.3. The Emotion Regulation Questionnaire (ERQ; Gross & John, 2003)  
The ERQ is used to measure individual differences in the use of specific emotion 
regulation strategies, namely expressive suppression (e.g. “I control my emotions by 
not expressing them”) and cognitive reappraisal (“I control my emotions by changing 
the way I think about the situation I’m in”). Using this scale, Danner et al. (2014) 
demonstrated that individuals with eating disorders were more inclined to suppress 
emotions and lacked the capacity to reappraise emotional situations relative to healthy 
controls. These difficulties were found to occur across the differing eating disorder 
subtypes. Similarly, using the ERQ, McLean et al. (2007) revealed greater levels of 
negative affect, emotional suppression and difficulties with cognitive reappraisal among 
those with non-clinical levels of disordered eating. Clearly, further research using this 
scale would be beneficial in understanding how these deficits develop over the course 
of the eating disorder.  
1.10.1.4. Other measures 
A number of other measures have also been employed to assess the emotion 
regulation difficulties experienced by those with high levels of eating-related 
psychopathology, for example the Regulation of Emotions Questionnaire (REQ; Phillips 
& Power, 2007), the Differential Emotions Scale (DES-IV; Blumberg & Izard, 1986) and 
the negative mood regulation scale. Semi-structured interviews have also been 
employed to examine any problems regulating emotion (Espeset et al., 2012).  
Although the type of scale used to assess regulation across previous studies has 
differed, the findings have been more or less consistent. Indeed, those with both 
clinical and non-clinical levels of disordered eating have demonstrated clear deficits in 
the regulation of emotional experience, irrespective of the measure used (e.g. Aldao & 
Dixon-Gordan, 2014; McLaughlin et al., 2011; Mills et al., 2015; NandrIno et al., 2006; 
Overton et al., 2005; Perry & Hayaki, 2014; Pierrehumbert et al., 2002; Sim & Zeman, 
2006). 
1.10.1.5. Summary 
There is clearly a wealth of research assessing emotion regulation deficits within 
eating-related psychopathology, including clinical, recovered and non-clinical 
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disordered eaters. However, studies have been inconsistent in the measures used to 
assess emotion regulation, with some tapping into differing aspects of emotion 
regulation. Furthermore, very few have controlled for the influence of confounding 
variables, with the exception of Gilboa-Schechtman et al. (2006). Therefore, future 
work examining emotion regulation must be consistent in the choice of measure and 
also aim to account for potential confounding factors such as depression and anxiety. 
Overall, it is hoped that examining the nature of the difficulties experienced by those 
with eating disorders in more depth may help to inform future treatments. Delineating 
the maladaptive regulation techniques often employed by disordered eaters may also 
help to encourage or promote the use of more effective regulation strategies among 
those who experience difficulties. 
1.11. Emotional expression 
1.11.1.  Emotional expression within clinical and non-clinical disordered eating  
A number of studies have aimed to assess the role of emotional expression within 
eating-related psychopathology. These have primarily set out to measure the emotional 
expressiveness of both eating disorder patients and those with non-clinical levels of 
disordered eating. However, many studies have also begun to investigate individual 
beliefs regarding the expression of emotional states and feelings. A total of 12 studies 
examining emotional expression within clinical (Davies et al., 2011; Espeset et al., 
2012; Geller, Cockell, Hewitt, Goldner, & Flett, 2000; Hambrook et al., 2011; Ioannou & 
Fox, 2009; Jansch et al., 2009; Sim & Zeman, 2004; Tarrega et al., 2014) and non-
clinical (Krause, Robins, & Lynch, 2000; Meyer et al., 2010; Perry & Hayaki, 2014; 
Quinton & Wagner, 2005) levels of eating-related psychopathology were identified. The 
characteristics of the studies included in this review are presented in Table 1.9. In 
addition, the findings were tabulated to illustrate the current state of the literature 
assessing emotional expression beliefs regarding the expression of emotion (Table 
1.10) and attitudes towards the expression of emotion (Table 1.11) in individuals with 
high eating-related psychopathology. 
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Table 1.9: Characteristics of emotional expression studies included in the review: sample size, 
gender, age group, study design, eating behaviour, assessment of attention bias and country of 
study  
Reference Numbers: (1) Geller et al. (2000); (2) Krause et al. (2004); (3) Sim & Zeman (2004); (4) 
Quinton & Wagner (2005); (5) Ioannou & Fox (2009); (6) Jansch et al. (2009); (7) Meyer et al. (2010); (8) 
Davies et al. (2011); (9) Hambrook et al. (2011); (10) Espeset et al. (2012); (11) Perry et al. (2014); (12) 
Tarrega et al. (2014) 
 
 
References 
 
No. of 
samples 
 
     % 
 
Sample size 
   <20-39 
     40-59 
     60-79 
     80-99 
    100-119 
   >120 
 
 
3, 5, 10 
1, 6 
8, 12 
7, 9 
2 
4, 11 
     
    12 
3 
2 
2 
2 
1 
2 
 
100 
25 
     17 
17 
     17 
8 
      17 
 
Gender 
    Female only 
    
    Males & Females 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12    
 
 
12 
 
100 
Age group 
     Adolescents (12-18  
     years) 
     Adults (>18 years) 
 
 3 
 
1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12  
 
1 
 
11 
 
8 
 
92 
Study Design 
    Cross-sectional 
     
    Longitudinal 
 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 
 
12 
 
100 
Eating behaviour 
    Current ED 
     
    Recovered ED 
    Non-clinical disordered  
    eating 
 
1, 3, 5, 6, 8, 9, 10, 12 
 
 
2, 4, 7, 11  
 
8 
 
 
4 
 
67 
 
 
33 
Measure of emotional 
expression 
    Ambivalence over emotional  
    expression questionnaire  
    (AEQ) 
    Emotional expressiveness  
    questionnaire (EEQ) 
    Attitudes towards emotional  
    expression scale (AEE) 
    Beliefs about emotion scale  
    (BES) 
    Emotional expression scale  
    for children (EESC) 
    State-trait anger expression  
    inventory (STAXI)  
    Emotional expressiveness  
    scale (EES)   
    task (FAR) 
    The Berkeley expressivity     
    questionnaire (BEQ) 
    Facial expression coding  
    system (FACES) 
    Implicit emotional expression  
 
 
2, 7 
 
 
4 
 
6 
 
9 
 
 3 
 
 1, 12 
 
 5, 6 
 
 
11 
 
8 
 
12 
 
 
2 
 
 
1 
 
1 
       
1 
 
1 
 
2 
 
2 
 
 
1 
 
1 
 
1 
 
 
17 
 
 
8 
 
8 
 
8 
 
8 
 
17 
 
17 
 
 
8 
 
8 
 
8 
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    measure 
    Semi-structured interviews 
 
10 
 
1 
 
8 
Country 
    Canada 
    Norway 
    Spain 
    United Kingdom 
    United States 
    
 
1 
10 
12 
4, 5, 6, 7, 8, 9 
2, 3, 11 
 
1 
1 
1 
6 
3 
 
 
 
8 
8 
8 
50 
25 
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Table 1.10: Studies examining emotional expression within eating-related psychopathology (both clinical and non-clinical) 
Author Sample Measures 
 
Key findings Support? Quality Rating 
 
Clinical disordered 
eating 
 
     
Geller et al. (2000) 21 AN 
21 HC 
DSM-IV, STAXI The AN group reported 
significantly higher scores 
on the 4 silencing the self 
schemas and 
demonstrated higher 
levels of suppressed anger 
on the STAXI. 
Yes  ++ 
 
 
 
 
 
 
 
Ioannou & Fox (2009) 
 
 
36 ED 
 
DSM-IV, EDI-3, BDI, EES, 
PTEQ  
 
Emotional expression was 
negatively correlated with 
the 3 EDFI subscales 
(drive for thinness, body 
dissatisfaction & bulimia),  
 
Yes                 
 
+ 
Davies et al. (2011) 
 
30 AN 
34 HC 
 
 
 
 
DSM-IV, EDEQ, DASS, 
PANAS,  
Facial expression coding 
system (FACES) 
Those in the AN group 
were less facially 
expressive than HC’s 
while watching both 
positive and negative film 
clips. 
Yes ++ 
Espeset et al. (2012) 
 
14 AN  DSM-IV, semi-structured 
interviews 
All participants were more 
likely to inhibit expressions 
of sadness & anger in 
interpersonal situations. 
 
 
 
 
 
Yes, for anger only. + 
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Author Sample Measures 
 
Key findings Support? Quality Rating 
 
Tarrega et al. (2014) 
 
22 BN 
22 Recovered BN 
19 HC 
 
DSM-IV, STAI, symptom 
check list (SCL-90-R), 
STAXI,  implicit emotional 
expression measure 
 
Findings point to emotional 
dysregulation in BN 
patients, with a selective 
reduction in the facial 
expression of anger and 
elevated levels of explicit 
anger. 
 
Yes 
 
++ 
Non-clinical 
disordered eating 
     
Perry et al. (2014) 121 Non-clinical TAS-20, BEQ, BULIT-R Emotional expressivity 
was found to be a 
predictor of BN symptoms. 
Specifically, impulse 
strength (i.e. a greater 
tendency to react to their 
emotions more acutely) 
was associated with 
increased bulimic attitudes 
and behaviours. 
Yes + 
Note: STAXI (State Trait Anger Expression Inventory), EDI (Eating Disorders Inventory), EES (Emotional Expressiveness Scale), PTEQ (Perception of Threat 
from Emotion Questionnaire), EDE-Q (Eating Disorder Examination-Questionnaire), DASS (Depression Anxiety Stress Scale), PANAS (Positive and Negative 
Affect Schedule), STAI (State Trait Anxiety Inventory), TAS (Toronto Alexithymia Scale), BEQ (Berkeley Expressivity Questionnaire), BULIT-R (Bulimia Test 
Revised). 
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Table 1.11: Studies attitudes towards emotional expression within eating-related psychopathology (both clinical and non-clinical) 
Author Sample 
 
Measures Key findings Support? Quality Rating 
 
Clinical disordered 
eating 
 
     
Sim & Zeman  (2004) 
 
19 BN 
19 HC 
(Adolescents) 
DSM-IV, EAT-26, BDI, 
EESC, EDI AEI, 
Girls in the BN group demonstrated a 
significantly greater reluctance to 
express their negative emotional 
states to others and in essence, 
reported more inhibition of their 
emotional expressivity. 
 
Yes ++ 
Jansch et al. (2009) 28 AN 
28 HC 
DSM-IV, EAT-26, HADS, 
EDI (interoceptive 
awareness subscale), AEE, 
EES 
AN had higher scores on the AEE 
(more negative attitudes towards 
emotional expression) and lower 
scores on the EES (less likely to 
express emotion) relative to controls. 
Yes ++ 
Hambrook et al. 
(2011) 
45 AN 
48 HC 
DSM-IV, DTS, STSS, BES Relative to HCs, the AN group 
reported more maladaptive beliefs 
regarding the experience of having 
negative thoughts/feelings and 
revealing these to others. 
Yes ++ 
Non-clinical 
disordered eating 
     
 
Krause et al. (2000) 
 
 
115 Non-clinical 
 
PSI, AEQ, BDI, EAT 
 
High levels of ambivalence over 
emotional expression were associated 
with increased disordered eating 
attitudes and behaviours 
 
 
Yes 
 
++ 
Quinton & Wagner 
(2005) 
 
162 Non-clinical  EDI, EAT-26, EES, AEQ, 
TAS-20 
Ambivalence over emotional 
expression was not related to any 
measures of eating pathology. 
However, ambivalence over 
Yes, for 
anger only. 
+ 
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expressing anger was found to predict 
restrictive psychopathology. 
Meyer et al. (2010) 
 
89 Non-clinical  AEE, EDEQ Positive significant associations were 
found between all AEE subscales and 
EDEQ scores. 
 
Yes + 
Note: EAT (Eating Attitudes Test), EESC (Emotion Expression Scale for Children), EDI (Eating Disorders Inventory), AEI (Access to Emotion Interview), 
HADS (Hospital Anxiety and Depression Scale), AEE (Attitudes towards Emotional Expression scale), EES (Emotional Expressiveness Scale), DTS (Distress 
Tolerance Scale), STSS (Silencing the Self Scale), BES (Beliefs about Emotions Scale), PSI (Personal Style Inventory), AEQ (Ambivalence over Emotional 
expressiveness Questionnaire), BDI (Beck Depression Inventory). 
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1.11.1.1. Emotional expression within eating disorders 
Firstly, a study conducted by Geller et al., (2000) aimed to examine the inhibited 
expression of negative feelings in women with AN. In line with predictions, findings 
revealed that AN patients had significantly higher levels of suppressed anger and were 
more likely to avoid expressing emotion. A similar pattern of findings was observed by 
Ioannou and Fox (2009) who found that emotional expressivity was negatively 
correlated with higher scores on the drive for thinness, body dissatisfaction and bulimia 
subscales of the EDI. 
A qualitative study carried out by Espeset et al. (2012) provides further support for this 
as AN patients revealed that they were more likely to inhibit both expressions of anger 
and sadness in interpersonal situations. These individuals reported engaging in 
unhealthy eating behaviours as a way of coping with these ‘dangerous’ or  ‘threatening’ 
emotional sates (Espeset et al., 2012). 
Furthermore, Davies et al. (2011) utilised film clips portraying the different emotions to 
assess the emotional expressiveness of individuals with eating disorders. Overall, AN 
patients were found to be less facially expressive than healthy controls while watching 
positive and negative film clips.  
More recently, in a study conducted by Perry & Hayaki (2014), emotional expressivity 
was also found to predict symptoms of BN. Specifically, impulse strength (i.e. the 
intensity of the emotion experienced) emerged as the only significant predictor, which 
is consistent with the clinical picture of BN. For instance, the binge-purge nature of BN 
is often theorised as a means of escaping from negative affect (Heatherton & 
Baumeister, 1991). Therefore, if an individual has a tendency to experience a greater 
intensity of emotion (i.e. demonstrates increased impulse strength) but does not 
outwardly express these internal sensations, binge-purge behaviour may emerge as a 
way of coping with their heightened emotional response. 
Finally, Tarrega et al. (2014) aimed to investigate both explicit and implicit emotional 
expression in BN patients. Study findings demonstrated a selective reduction in the 
facial expression of anger yet elevated levels of explicit anger in individuals with BN. 
This points towards emotion dysregulation in BN patients, suggesting that these 
individuals may have a specific strategy of suppressing anger in social situations. 
Furthermore, the results from this study are in line with previous findings which have 
revealed inadequate emotional expression and deficits in dealing with anger among ED 
patients (Krug et al., 2008; Fassino, Daga, Piero, Leombruni, & Rovera, 2001). 
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1.11.1.2. Attitudes towards the expression of emotion in both clinical and non-clinical 
disordered eating 
There has been much evidence to support the link between disordered eating and 
negative attitudes towards emotion. For instance, Krause et al. (2000) aimed to 
investigate the relationship between ambivalence over emotional expression and non-
clinical levels of disordered eating. Consistent with predictions, it was demonstrated 
that high levels of conflict or ambivalence over expressing emotion were associated 
with increased eating disorder-related attitudes and behaviours. Ambivalence over 
emotional expression within a non-clinical sample was also examined by Quinton and 
Wagner (2005). These findings revealed a specific relationship between ambivalence 
over the expression of anger and higher levels of restrictive eating-related 
psychopathology. Furthermore, Meyer et al. (2010) aimed to investigate attitudes 
towards emotional expression in a group of non-clinical women. In line with previous 
work, high levels of eating, shape and weight related concerns were associated with 
the view that displaying emotion is a sign of weakness. Those with higher levels of 
eating-related psychopathology were also likely to believe that emotions should be kept 
under control and that emotional expression may lead to rejection by peers.  
The unwillingness to express emotional states has also been found within eating 
disorders. For example, Sim and Zeman (2004) demonstrated that BN patients showed 
a significant reluctance to express negative or aversive emotional states relative to 
healthy controls. In essence, these findings were indicative of increased inhibition of 
emotional expression among individuals with eating disorders. Additionally, in a study 
conducted by Jansch et al. (2009), individuals with AN were shown to display negative 
attitudes towards the expression of emotion (i.e. higher scores on the Attitudes towards 
Emotional Expression scale) along with a reluctance to express emotional states and 
feelings (i.e. lower scores on the Emotional Expressiveness Scale). Hambrook et al. 
(2011) also revealed that individuals with AN reported a greater frequency of 
maladaptive beliefs regarding the experience of having negative thoughts feelings and 
revealing these to others. These findings clearly support the link between eating-
related psychopathology and pessimistic attitudes regarding the expression of 
emotional thoughts and feelings.  
Taken together, these findings highlight the maladaptive core beliefs held by those with 
eating disorders about the nature and value of emotions. This may reflect the fear often 
experienced by those with high levels of eating-related psychopathology about being 
perceived negatively by others. This combined with a belief that “emotional experience 
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has aversive consequences” (Leung et al., 1999; Fox, 2009) is likely to contribute to 
the perceived need to avoid or moderate the experience of negative emotion. 
1.11.1.3. Summary 
After reviewing the studies examining emotional expressivity within eating-related 
psychopathology, it is clear that disordered eating (both clinical and non-clinical) is 
associated with problems expressing emotional states and experiences. Individuals 
high in eating-related psychopathology are also shown to demonstrate negative beliefs 
regarding the expression of emotion, which is likely to contribute to the observed 
suppression of negative or threatening emotion. Further research is clearly needed to 
replicate and extend these findings. Specifically, challenging negative attitudes and 
beliefs towards emotion would be a useful step for future research. Investigating the 
origin of these negative assumptions and their subsequent role in initiating eating 
disorder behaviour would also be beneficial. 
1.12. Discussion 
The aim of this review was to systematically evaluate the current literature relating to 
emotion processing in those with both clinical and non-clinical disordered eating. 
Overall, it was hoped that delineating the specific emotion processing deficits observed 
in those with high levels of eating-related psychopathology may help direct further 
research and improve current eating disorder treatments. The implications of this 
review for informing key research questions for the current thesis are discussed in 
more detail below. 
1.12.1.  Summary of findings 
A number of conclusions can be drawn from the findings of this review. Firstly, it has 
demonstrated how emotion processing difficulties may contribute to both the 
development and maintenance of an eating disorder. Specific difficulties in the 
identification and recognition of emotion are shown to be crucial risk factors for the 
onset of eating-related psychopathology (Schmidt & Treasure, 2006). Furthermore, 
impairments in the control of emotion are shown to be particularly harmful as 
disordered eating behaviour is frequently used as a way of dealing with negative 
emotional experience in place of more adaptive regulation techniques. In this way, 
eating disorder symptoms and behaviours are continually reinforced creating a vicious 
cycle of deteriorating emotional functioning as emotional events and situations are not 
appropriately dealt with or adequately processed. 
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1.12.2.  Methodological limitations 
However, this review is limited by the quality of research studies investigating emotion 
processing within eating-related psychopathology. Specifically, previous research has 
been inconsistent in its use of experimental measures, which makes it hard to replicate 
study findings and draw conclusions from the work that has been carried out. This 
review was also mostly restricted to studies utilising cross-sectional, experimental 
designs which reduces our understanding of the pattern of emotion processing over a 
longer period. In addition, many studies have failed to control for comorbid 
psychopathologies such as anxiety and depression. Clearly future research examining 
emotion processing in eating disorders must be consistent in its choice of task to allow 
valid study comparisons. Prospective research using non-clinical populations (i.e. those 
with high levels of eating-related psychopathology but have not received an eating 
disorder diagnosis) may also be useful in helping to delineate both the nature and 
temporal characteristics of these emotion processing deficits. Finally, it is clear that the 
role of comorbid psychopathologies such as anxiety, depression and alexithymia must 
be accounted for in any future work on emotion processing.  
1.12.3.  Implications for future research 
Due to its complex nature, it is essential that a multi-faceted approach is taken to 
further examine the relationship between attention, attitudes and emotion regulation 
among those with differing levels of eating-related psychopathology. Consequently, 
future work should examine each of these components in depth to uncover any specific 
deficits in attention, barriers to effective emotion regulation and finally the impact of 
ineffective emotion processing on social and psychological wellbeing. Recent evidence 
suggests that the emotion processing deficits frequently found in disordered eaters 
affect both clinical and non-clinical populations. However, the role of emotion within 
non-clinical eating-related psychopathology has rarely been acknowledged, and earlier 
work has focused primarily on eating disorder patients. Emotion processing difficulties 
may represent a risk factor for the onset of eating disorders, therefore targeting 
emotional difficulties expressed in those most vulnerable may ultimately help to prevent 
the onset of more serious eating-related psychopathology. Overall, it is hoped that 
further research within the field of emotion processing will support the targeting of 
social and emotional factors in treatment, although additional research is clearly 
required to further elucidate the link between emotion processing, eating-related 
psychopathology and social dysfunction within a clinical setting.  
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1.12.4.  Implications for treatment 
The findings of this review clearly support the focus on social and emotional factors in 
the treatment of eating disorders. In this way, challenging the negative beliefs about 
expressing emotion might be a useful treatment target. Improving emotion regulation 
skills in these individuals may also help to promote social interaction and provide 
patients with the necessary techniques to effectively manage their emotional 
experiences. These findings also support the use of interventions which can be used to 
supplement current eating disorder treatments. For example, attention training 
encourages individuals to direct their attention towards neutral stimuli and away from 
threat (Renwick et al., 2013a,b) and has been found to be particularly effective for 
those with a variety of emotional disorders (Koster et al., 2009). Difficulty disengaging 
from threatening or unpleasant emotional stimuli is frequently shown to contribute to 
the persistence of the eating disorder; therefore attention training may benefit those 
with eating disorders by providing a wide-ranging, comprehensive method of treatment. 
1.12.5.  Summary 
In conclusion, this review highlights the role of emotion processing deficits in 
contributing to the development of eating disorders. As a result, future treatments 
should aim to improve upon the current emotion regulation strategies used by eating 
disorder patients. It is hoped that targeting the specific difficulties encountered by these 
individuals will lead to more positive treatment outcomes given the limited success of 
current therapeutic interventions.  
1.13. Implications of this review for the present thesis 
Overall, the findings of this review have demonstrated significant emotion processing 
difficulties in those with high levels of eating-related psychopathology. These results 
have important implications for informing the direction of future research examining 
emotional functioning in eating-related psychopathology. For example, clear deficits in 
the recognition of emotion (both basic and complex) are apparent within clinical and 
non-clinical disordered eating. Although different methods of assessing emotion 
recognition have been employed, the wealth of research in this area points towards the 
presence of emotion recognition impairments in those with high levels of eating-related 
psychopathology. Additionally, observed emotion recognition deficits in both non-
clinical individuals and those recovered from eating disorders may suggest that 
difficulties identifying emotion are innate. Therefore in terms of future research, there 
may be little we can do to eliminate this as a risk factor apart from teaching general 
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emotion recognition in schools, or using tasks aiming to improve emotion recognition 
as an adjunct to current eating disorder treatment. 
In contrast, focusing on the control of emotional experience in those with high levels of 
eating-related psychopathology may have important implications not only for our 
current understanding of emotion regulation deficits but also for eating disorder 
treatment. Existing research has failed to examine the types of emotion regulation 
strategies employed by disordered eaters (e.g. avoidance, suppression) and more 
importantly the factors which may lead an individual to use maladaptive strategies over 
others. As a result, research looking at the specific factors influencing emotion 
regulation (e.g. negative attitudes towards the expression of emotion) may not only 
help to understand the nature of emotion processing in more depth, but may also help 
us to identify possible factors to target in eating disorder treatments. In other words, if it 
is the case that those with high levels of eating-related psychopathology frequently use 
avoidance or suppression because they find negative emotion unpleasant, 
interventions designed to help deal with the presence of emotion (i.e. attention training) 
and also to accept negative affect (emotional acceptance) may be necessary. This 
requires a two-pronged approach targeting both an individual’s experience of emotion 
and their control of it. Consequently, the present thesis aims to focus on these two 
pathways as less research has been carried out in this area and little is known about 
the nature of these particular deficits. These are also the factors that we can begin to 
target and treat in future eating disorder interventions.  
Finally, findings from this review demonstrate that the emotion processing deficits 
observed in clinical disordered eating are also apparent within non-clinical groups. 
Non-clinical eating problems are widespread and key eating disorder characteristics, 
such as binge eating/purging have been shown to affect a large proportion of the 
population (e.g. Ross & Gill, 2002). In addition, previous research suggests that 
between 17% and 23.3% of young, female, university students demonstrate self-
reported eating disorder symptoms scoring in the ‘probable eating disorder’ range on a 
number of various eating disorder screening tools (e.g. Prouty, Protinsky & Canady, 
2002; Staples & Bravender, 2003). It is clear that non-clinical disordered eating affects 
a much wider population than clinical disordered eating; however, to date, research 
examining non-clinical groups remains relatively understudied and unacknowledged in 
the eating disorder literature. As a result, the body of work examined in the present 
thesis primarily aims to investigate emotion processing within non-clinical disordered 
eaters. Overall, it is hoped that research on those with non-clinical eating-related 
psychopathology will not only provide an insight into some of the factors involved in the 
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development of a clinical diagnosis but could also help to inform current eating disorder 
treatment. Specifically, the main objectives or justifications for examining non-clinical 
eating-related psychopathology are presented below. 
1.13.1.  Why is a focus on non-clinical eating-related psychopathology 
important? 
1.13.1.1. Enhanced knowledge of the factors implicated in the development of an 
eating disorder 
Previous eating disorder research has consistently emphasised the importance of 
diagnostic category. Indeed, eating disorder treatments have frequently been tailored 
to fit a particular eating disorder diagnosis (Herzog & Delinsky, 2001). Although useful, 
diagnosis-led research and the reliance on clinical populations have made it extremely 
difficult to separate both the maintaining and causal factors implicated in disordered 
eating (Stice, 2002). Therefore, a focus on non-clinical eating problems within the 
general population may be able to distinguish between the factors implicated in the 
development of an eating-related psychopathology and those which maintain the 
disorder (e.g. Hetherington, 2000). Overall, work examining individuals without a 
clinical diagnosis might prove valuable in elucidating the nature of symptom 
development and progression.  
1.13.1.2. Reduced risk of eating disorder development 
In the same way as in clinical disordered eating, non-clinical eating problems are 
extremely distressing for the individual concerned. In addition, research has 
demonstrated that non-clinical disordered eating can have a serious negative impact 
on both short- and long-term health. Specifically, unhealthy or intense dieting has been 
associated with cardiac abnormalities, electrolyte disturbances and in extreme cases, 
death (e.g. Daee et al., 2002). Non-clinical eating problems have also been frequently 
associated with an increased risk of developing a clinical diagnosis (Cooly & Toray, 
2001; Taylor et al., 2003). Consequently, addressing eating-related problems at an 
early stage may prove beneficial not only in reducing associated health deficits but also 
in preventing the onset of a more serious eating disorder. Fully diagnosed eating 
disorders are also the most intractable which presents a number of problems when 
implementing treatment (Polivy & Herman, 2002). For example, there is a tendency for 
many eating disorder patients to deny their illness and as a result, resist or refuse 
treatment (Fairburn & Harrison, 2003; Fairburn, Cooper, & Shafran, 2003a). As a result, 
those who are more like to respond to treatment and recover are those who are caught 
in the early stages of eating disorder development (Gordon, 2000). Therefore, targeting 
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individuals at the non-clinical stage may represent one way of improving treatment 
success. Identifying the specific factors involved in the development of non-clinical 
disordered eating may also help to inform early intervention and treatment for eating 
disorders. 
1.13.1.3. Addressing associated psychological issues 
Earlier work suggests that many women diet and among those who do, dieting is often 
regarded as ‘normal’ eating behaviour (Polivy & Herman, 1987). In other words, most 
women experience weight or body dissatisfaction in some context at one stage in their 
life. However, the use of this term may in fact mask the psychological harm associated 
with this type of discontent. For example, dieting and body dissatisfaction have been 
associated with psychological and social difficulties including poor self-esteem, high 
levels of perceived stress, and the use of particularly detrimental coping strategies 
such as wishful thinking and self-blame (Ball & Lee, 2002; Daee et al., 2002). In this 
way, examining non-clinical disordered eating may be beneficial in helping to address 
accompanying psychological issues and social difficulties.  
1.13.1.4. Challenging the current categorical view of eating disorders 
Previous research suggests that non-clinical and diagnosed eating disorders exist on a 
continuum of clinical severity with frequent movements between the different eating 
disorder classifications (e.g. Polivy & Herman, 2002). Evidence supporting this 
conceptualisation of eating disorders comes from a number of previous studies which 
have been unable to distinguish between individuals with non-clinical eating problems 
and those with eating disorders in terms of self-reported eating-related 
psychopathology (e.g. Cachelin & Maher, 1998; Keel, Mayer, & Harnden-Fisher, 2001). 
As a result, it is clear that the current emphasis on categorical distinctions advocated 
by the DSM-5 does not reflect the reality of eating-related psychopathology and fails to 
acknowledge that individual eating behaviours can fluctuate rapidly throughout the 
illness (Fairburn & Harrison, 2003). Consequently, exploring all aspects of the eating 
disorder continuum would clearly be beneficial in helping to delineate the specific 
factors associated with the development of eating disorder symptoms and cross-
category movement.  
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Part 3 
Emotion processing in individuals with eating-related psychopathology: 
the development of a preliminary model 
 
In Part 3 of this chapter a preliminary model of cognitive-emotion processing will be 
presented in order to conceptualise the cognitive-emotional deficits experienced by 
those with high levels of eating-related psychopathology. Both genetic (Holland, Sicotte, 
& Treasure, 1988) and personality factors (Cassin & von Ranson, 2005; Fairburn, 
Cooper, Doll, & Welch, 1999) associated with the development of eating disorders are 
thought to contribute to these difficulties, with traits such as shyness and perfectionism 
often being linked to problems with emotion processing. Specifically, individuals with 
eating disorders are frequently shown to use disordered eating behaviours (e.g. 
restricting, bingeing) as a way of regulating or coping with negative affect (Luck, Waller, 
Meyer, Ussher, & Lacey, 2005; Haynos & Fruzzetti, 2011; Wildes & Marcus, 2011). As 
a result, potentially threatening or negative emotional events are often dealt with and 
processed inadequately leading to the persistence of eating disordered symptoms and 
behaviours (Baker et al. 2007). Overall, it is thought that the development of an 
cognitive-emotion processing model will not only provide details of the specific 
emotional difficulties faced by those with eating-related psychopathology, but may help 
to inform future treatment. Specifically, the inclusion of cognitive and emotional 
components within current therapeutic interventions may help to reduce eating disorder 
symptoms by promoting the use of more effective emotion processing strategies (e.g. 
emotional acceptance). Finally, the model proposed in the present thesis aims to 
account for both the cognitive and emotional impairments faced by those with non-
clinical eating-related psychopathology. In this way, specific problems with emotional 
functioning can be targeted at the non-clinical stage and used as a means of eating 
disorder prevention.  
1.14. Introduction 
The concept of emotion processing was first introduced by Rachman in 1980 who 
defined it as “a process whereby emotional disturbances are absorbed and decline to 
the extent that other experiences and behaviour can precede without disruption” (p. 51). 
Although most people are able to process emotional experiences without difficulty, 
problems processing particularly traumatic events or situations can occur.  Signs of this 
failure are thought to appear in the form of obsessions, fears and unpleasant intrusive 
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thoughts relating to the event or experience (Rachman, 1980). In addition, Rachman 
(1980) argued that the continual avoidance and prolonged inhibition of negative or 
threatening emotional experiences often prevents adequate resolution. For example, in 
a recent paper it is suggested that the symptoms of posttraumatic stress disorder 
(PTSD) are a result of failed or inadequate emotion processing (Rachman, 2001). 
Specific difficulties in the processing of emotion are often apparent among individuals 
with eating disorders and are thought to play a key role in both the onset and 
maintenance of the disorder (Wildes & Marcus, 2011; Haynos & Fruzzetti, 2011). 
Recent research has also pointed towards the influence of the different components of 
emotion processing in maintaining specific eating disorder symptoms. For example, 
dietary restraint has been associated with the primary avoidance of aversive emotional 
information, while binge/purge symptoms may help to reduce the experience of 
negative affect once it has occurred (Luck et al., 2005). 
Although the concept of emotion processing appears both useful and relevant for the 
treatment of eating disorders, it remains relatively understudied in the literature. Within 
the current research, there is also a distinct lack of comprehensive, psychometrically 
sound assessments of emotion processing. The Emotion Processing Model developed 
by Baker et al. (2007), provides one example of a scale which is able to account for the 
many facets of emotion processing. The main purpose of this model was to integrate 
Rachman’s original conceptualisation of emotion processing with other psychological 
mechanisms or functions which may act to impede the processing of emotion. While 
useful for the assessment of general emotion processing, the main disadvantage of this 
model is its lack of disorder specificity which limits its usefulness within a clinical setting. 
Therefore, in order to understand the mechanisms underlying the processing of 
emotion in eating disorder patients, the development of an eating disorder-specific 
model is necessary.  
There has been increasing evidence of impaired emotional functioning in eating 
disorders. Specifically, systematic reviews have emphasised the role of social-
emotional problems in the development of eating-related psychopathology (e.g. 
Oldershaw et al., 2011; Zucker et al., 2007). In addition, difficulties within the social-
emotional domain are demonstrated both premorbidly (Anderluh, Tchanturia, Rabe-
Hesketh, & Treasure, 2003) and at the acute stages of the illnesses, highlighting the 
role of emotional deficits in the maintenance of the disorder.  
In light of these findings, Treasure, Corfield and Cardi (2012) developed a 3-phase 
model of social-emotional functioning in eating disorders. This model illustrates the 
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importance of emotion processing difficulties and interpersonal problems in contributing 
to the onset of an eating disorder. Specifically, it demonstrates how social-emotional 
difficulties represent an initial risk factor for the disorder, with subsequent nutritional 
consequences on the brain producing clear changes in emotional functioning (e.g. 
impaired emotion regulation, theory of mind) and finally, the tertiary consequences 
generated by the reaction of friends and family members to the illness. However, while 
this model provides a useful basis for understanding social-emotional functioning within 
eating disorders, it does not encapsulate the complexity of emotion processing 
described by Baker et al. (2007). As a result, future models of emotion processing in 
eating disorders should seek to acknowledge both the multi-faceted nature of emotion 
proposed by Baker and the associated consequences of impaired emotional 
functioning outlined by Treasure et al. (2012). 
Despite evidence to support the presence of emotion processing impairments within 
eating-related psychopathology, there is a distinct lack of research focusing on the 
nature of these deficits and how they might contribute to the onset and maintenance of 
an eating disorder. With this in mind, part three of this chapter will draw upon the 
findings from the reviews detailed in Part 1 and 2 in order to present a preliminary 
model within which to conceptualise emotion processing in eating-related 
psychopathology. Overall, it is hoped that the development of a new emotion 
processing model will support the targeting of both cognitive and emotional factors in 
treatment and may ultimately help to guide clinicians in choosing the most efficient 
therapeutic strategy. 
1.14.1. Symptoms of impaired emotion processing 
Prior to the description of a preliminary model, it is also necessary to discuss 
symptoms of inadequate or impaired cognitive-emotion processing. Emotion 
processing has previously been described as a process where emotional events are 
adequately modified and dealt with to allow other experiences and behaviours to pass 
by uninterrupted (Rachman, 1980). If emotional experiences are incompletely absorbed 
or processed, signs of this failure begin to emerge and are often conceptualised as 
“symptoms” of psychopathology. These may include nightmares or flashbacks in 
posttraumatic stress disorder (Baker, 2010; Feeny, Zoellner, & Foa, 2002; Foa, 2006; 
Rachman, 2001; Rauch & Foa, 2006), panic attacks (Baker, Holloway, Thomas, 
Thomas, & Owens, 2004) and unpleasant intrusive thoughts (Tallis, 1999). 
Unwanted thoughts, images or impulses are often shown to play a significant role in 
both the development and maintenance of disordered eating. Such intrusions may 
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generate further emotional discomfort leading to the onset of particular maladaptive 
behaviours (i.e. constant weight checking, excessive exercise or restricting food intake) 
in an effort to gain relief. Therefore, it is hypothesised that these dysfunctional thoughts 
and behaviours are in part, the result of a failure to adequately regulate or process 
emotional experience.  
While certain eating-related intrusive thoughts may occur in most individuals at some 
point, the escalation from a ‘normal’ intrusive thought to a pathological one is often 
dependent on its emotional affect, the dysfunctional appraisals, personal meaning and 
control strategies activated. In other words, it is not the thought itself which is 
pathological but how one deals with and chooses to manage this particular experience 
of emotion.  
Although research examining intrusive thoughts has been previously carried out, less 
wok has focused on the nature and frequency of eating-related intrusive thoughts 
within eating disorders. Therefore, further research examining the differences in eating-
related intrusive thoughts between individuals with varying levels of disordered eating 
would be beneficial in order to investigate how intrusive thoughts serve to maintain and 
exacerbate existing eating disorder symptoms. 
1.14.2. Summary according to diagnosis 
Many of the studies included in this review have made clear the specific eating disorder 
diagnosis of their sample, making it possible to summarise emotion processing deficits 
according to diagnosis. However, it is apparent that the different eating disorder sub-
types (e.g. anorexia nervosa, bulimia nervosa) share many common characteristics. 
Many patients have also been shown to change from a diagnosis of anorexia to bulimia 
over time (Fairburn et al., 2003b). Consequently, it is often argued that future 
treatments should view specific symptoms as manifestations of a more broadly defined 
“eating disorder”, rather than treat different symptoms individually. This is in line with 
previous work, which proposed a “transdiagnostic” model of eating disorders as a result 
of arbitrary and unrealistic eating disorder classifications (Fairburn et al., 2003a). As a 
result, the model outlined in the current chapter is designed to fit within a 
transdiagnostic eating disorder conceptualisation. In other words, the differing aspects 
of the model are thought to apply equally to the differing eating disorder symptoms. 
1.15. A preliminary model 
The systematic reviews carried out in Parts 1 and 2 of this chapter have highlighted 
how deficits in both cognitive and emotion processing may play a key role in both the 
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onset and maintenance of eating disorder psychopathology. These findings support a 
model whereby those with higher levels of eating-related psychopathology are more 
likely to experience difficulties in recognising, attending to and regulating emotional 
experience. As a result, potentially threatening or negative emotional events are often 
dealt with and processed inadequately leading to symptoms of disordered eating (e.g. 
restricting or binge eating). 
The following preliminary model illustrates the potential links between cognitive-
emotion processing impairments and the development of eating disorder symptoms as 
a means of coping with negative affect. The model hypothesises that maladaptive 
childhood and attachment plays a key role in the initial development of both emotional 
problems and eating disorders, in line with previous findings (e.g. Haslam, Arcelus, 
Farrow, & Meyer, 2012, Ward, Ramsey, Turnbull, Benedettini, & Treasure, 2000).The 
role of early temperament and personality style in contributing to future problems with 
emotional functioning is also hypothesised. Specific markers of social difficulty 
including shyness, loneliness and isolation are considered to be potential risk factors 
for the future development of emotion processing problems among those with eating 
disorders (Fairburn et al., 1999; Fairburn, Shafran, & Cooper, 1998). Genetics are also 
thought to play a key role in the onset of eating-related psychopathology, particularly 
anorexia nervosa (Holland et al., 1988). Indeed, research has shown that genes are 
responsible for the specific personality types (e.g. perfectionism, need for order) often 
found to increase the likelihood of developing an eating disorder (Wade et al., 2008). 
Within the model, an input event is necessary in order to trigger the appropriate 
emotional response. Baker et al., (2007) argue that the interpretation of a negative 
input event often depends on the individual concerned but may refer to a discrete major 
event (e.g. a car crash), a discrete minor event (e.g. an argument) or a series of on-
going events (stressful work environment). The degree to which a particular input event 
is considered negative or aversive is likely to impact the associated emotional 
response. Once a potential emotion-eliciting event has occurred, the model 
hypothesises that the individual goes through a process of cognitive appraisal. This 
acts to shape the meaning and nature of the emotional response. Although this 
process takes place somewhat automatically, it is quite often influenced by personality 
or previous experience. A number of problems may also arise during this phase, such 
as a failure to register the event or misinterpretation (Baker et al., 2007).  
The model goes on to hypothesise the importance of both the experience and control 
of emotional events. The experience of emotion is often regarded as the central phase 
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of emotion processing. However, a variety of problems have been shown to occur 
during this stage, particularly in those with an eating disorder diagnosis. For example, 
difficulties identifying emotion and problems attending to negative emotion are both 
shown to occur in eating disorder patients (e.g. Harrison et al., 2009; Jansch et al., 
2009; Kucharska-Pietura et al., 2004; Oldershaw, Hambrook, Tchanturia, Treasure, & 
Schmidt, 2010). The control or regulation of emotional events also plays a key role in 
the processing of emotion. Specifically, previous research has emphasised the 
importance of emotion regulation difficulties in contributing to disordered eating 
behaviour (e.g. Harrison et al., 2010a; Svaldi et al., 2012). For example, previous 
research has demonstrated the frequent use of emotional suppression and avoidance 
among eating disorder patients (Gross & John, 2003). Many individuals also use 
disordered eating behaviour as a means of coping by distracting themselves from 
unpleasant or aversive emotional states (Haynos & Fruzzetti, 2011). The expression of 
emotion can be seen as the output of emotion processing. The main difficulty that 
appears at this stage includes negative values and beliefs towards expressing 
emotions (Meyer et al., 2010).  
Finally, it is hypothesised that the presence of unwanted thoughts, images or impulses 
are in part, the result of a failure to adequately regulate or process emotional 
experience. These eating-related obsessions and intrusive thoughts are persistent in 
nature and often lead to the maintenance of disordered eating symptoms and 
behaviours (Perpina, Roncero, Belloch, & Sanchez-Reales, 2011). 
Given the specific predisposing factors for eating disorders (e.g. isolation, loneliness), it 
is not surprising that individuals with eating disorders experience difficulties when 
processing emotional events and situations. Indeed, a lack of access to effective 
emotion regulation strategies combined with an attention bias towards negative or 
threatening emotional information makes maladaptive emotion processing inevitable. 
Specifically, it is apparent that such individuals often turn to symptoms of disordered 
eating such as bingeing or restricting as a way of coping with negative affect. This 
strategy is inadequate and ultimately leads to the maintenance of eating-related 
psychopathology through a self-perpetuating cycle whereby the eating disordered 
behaviour is continually rewarded and reinforced. Clearly, future interventions for 
eating-related psychopathology need to be aware of the specific problems faced by 
eating disorder patients when processing emotion, particularly those considered 
negative or unpleasant. It is hoped that this model will help to inform clinical 
interventions for eating disorders by targeting the precise difficulties faced by these 
individuals when confronted with particularly aversive or unpleasant emotional 
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situations. The model is shown as a visual representation in Figure 1.5. The key 
included provides details of the links between specific aspects of the model and each 
study within the present thesis. 
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Figure 1.5: Preliminary model of cognitive-emotion processing 
Input Event
           Experience of Emotion:
          1) Recognition of emotion
          2) Attention towards emotion:
              Orientation1, 2 ,3             
              Disengagement1
              Avoidance2
          Control of Emotion:
          1) Regulation: 4
          Acceptance           VS       Avoidance
          Problem-solving              Suppression
                                                     Distraction                                    
                                                     
          2) Access to effective emotion   
          regulation strategies
Expression of 
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Maladaptive 
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Attachment
Past experience
Appraisal of 
meaning
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expression of 
emotion5
Not expressed
Intrusive thoughts/
obsessions6
Persistence of ED 
symptoms
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Healthy 
behaviour
Key:
1) See Chapter 3, Study 1        4) See Chapter 6, Studies 4.1 & 4.3
2) See Chapter 4, Study 2        5) See Chapter 6, Studies 4.2 & 4.3
3) See Chapter 5, Study 3        6) See Chapter 7, Study 5
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1.15.1.  General aims of the present thesis 
The present thesis examines the role of emotion processing in both the onset and 
maintenance of eating-related psychopathology. In particular, the specific links 
between negative attitudes towards emotional expression, problems attending to 
emotion, difficulties regulating emotion and the persistence of eating disorder 
behaviours are explored. Overall, this thesis had three main aims. Firstly, to add to our 
current understanding of the influence of cognitive-emotion processing deficits in 
contributing to both the development and preservation of eating disorder symptoms. 
Secondly, to delineate the specific components of emotion processing and how they 
interact with non-clinical disordered eating attitudes and behaviours. Finally, to test a 
preliminary model of cognitive-emotion processing within eating-related 
psychopathology in the hope of generating further research in the area and informing 
future treatment.  
1.15.2.  Specific aims of the thesis 
The body of work employed in the present thesis was carried out in order to provide 
support for the preliminary model of cognitive-emotion processing proposed in this 
review. Specifically, the research undertaken was designed to investigate whether 
deficits are observed in both the control and experience of emotion in those with non-
clinical levels of eating-related psychopathology.  
In order to explore the experience of emotion in more depth, Chapters 3 to 5 aimed to 
delineate the temporal characteristics of attention processing. To this end, Studies 1 
and 2 were carried out to distinguish between the differing components of orientation, 
disengagement and avoidance in individuals with non-clinical disordered eating. To our 
knowledge this is the first attempt to differentiate between the subtypes of attentional 
processing within this population. A further aim was to examine the efficacy of attention 
training in reducing bias towards threat. Consequently, Study 3 piloted a single session 
of attention training in order to modify attentional biases in those with varying levels of 
eating psychopathology.  
To further investigate the control of emotion, Chapter 6 (Study 4.1) set out to explore 
the regulation of emotional experience in those with non-clinical eating-related 
psychopathology. Furthermore, Studies 4.2 and 4.3 aimed to explore some of the 
factors (i.e. negative attitudes towards the expression of emotion) that might create 
difficulties when regulating emotion and may subsequently influence the type of 
regulatory strategies employed. 
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Finally, Chapter 7 aimed to explore the presence of intrusive thoughts within eating-
related psychopathology. Specifically, Study 5 set out to examine whether those with 
higher levels of eating-related psychopathology are more likely to experience a greater 
frequency of eating-related intrusive thoughts as a result of incomplete or inadequate 
emotion processing. Indeed, the presence of more extreme or severe eating-related 
intrusive thoughts within this population would provide further support for our proposed 
model of cognitive-emotion processing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter 2: General Methodology 
88 
 
Chapter 2: General Methodology 
 
2.1. Introduction 
This chapter aims to provide an overview of the procedures and measures used in the 
following experimental chapters. Some measures are commonly used across all 
studies, whereas others are specific to particular investigations. Further details of the 
specific methods employed in individual studies can be found in the methodology 
section of each chapter.  
2.2.  Ethics and recruitment 
Ethical approval was gained from the Loughborough University Ethical Advisory 
Committee for every study that was carried out. For each study, participants were 
provided with an information sheet (see Appendix E) detailing what the study would 
involve should they wish to take part, the confidential nature of the investigation and of 
their right to withdraw at any time. After reading the information sheet, all participants 
were given the opportunity to ask any questions about the study, before giving 
informed written consent (see Appendix F). On completion of the study, all participants 
were verbally debriefed as to the purpose and aims of the investigation. The majority of 
participants in Chapters 3, 4, 5 and 7 of this thesis were first year Psychology students 
from Loughborough University primarily recruited via the university’s ‘Research 
Participation Scheme’. However, in Chapter 6, most participants were students at 
Loughborough University recruited via posters, online social networking sites and via 
friends and acquaintances.  
2.3.  Participants, demographics and exclusion criteria 
All participants were female aged between 18 and 45. Inclusion criteria also stipulated 
that either English was their first language or they were highly proficient in the English 
language. Prior to recruitment, participants completed a general health and 
demographics questionnaire focusing on age, height, weight and whether they have a 
current/past eating disorder or mood disorder (see Appendix G). However, in order to 
allow for a wide range of eating disorder psychopathology to be observed, individuals 
were not excluded on the basis of having/had an eating disorder. In addition, although 
this body of research was not designed to test for any mood or appetite disorders, if 
such concerns arose the researcher was obliged to notify the individual concerned. If 
participants were not happy to be contacted in this circumstance, they were kindly 
asked not to participate in the study. In Chapter 7, those with current mental health 
 
Chapter 2: General Methodology 
89 
 
problems or those taking any form of psychotropic medication were not permitted to 
take part in the study.  
2.4. Measurement of Attentional Processing 
As described in Chapter 1 (Part 1), attentional processing is shown to consist of at 
least three components: increased orientation towards threat, difficulty in disengaging 
attention away from threat, and attentional avoidance of threat (Cisler et al., 2009; Fox 
et al., 2001, 2002). Consequently, the different tasks employed in the present thesis 
were designed to tap into the differing aspects of attention processing. Within the 
previous literature, a variety of tasks have been used to measure both enhanced 
orientation and avoidance among disordered eaters. These have included Stroop tasks, 
dot-probe tasks, unscrambling anagrams, threat word detection and the presentation of 
film clips (see Chapter 1 (Part 1) for a more extensive review of previous experimental 
paradigms assessing attentional processing). However, the concept of disengagement 
has remained relatively understudied in the eating disorder literature. In the following 
section, a brief review of the most common methods of measuring increased 
orientation will be provided. A description of some of the methods available for 
assessing difficulty in disengagement and attentional avoidance will also be given. 
Finally, the measures chosen to capture the differing components of attentional 
processing in the current thesis will be discussed along with a justification for their 
selection.  
2.4.1. Stroop Task 
The Stroop task is one of the most frequently used measures of enhanced orientation 
(Stroop, 1935). During the original Stroop task, participants were required to name the 
ink colour of incongruent colour words, whilst inhibiting the tendency to read out the 
colour word itself (e.g. the word ‘red’ printed in green). In most cases the time taken to 
name incongruent colour words was found to be much longer than the time taken to 
name meaningless letter strings (e.g. XXXXX) printed in various colours. Subsequent 
modifications to this task using both disorder-relevant and control words enabled 
researchers to explore the presence of attentional biases towards disorder-relevant 
words in clinical patients. Typically, the modified Stroop task presents different types of 
words (e.g. threatening and neutral) in various colours. In line with the original task, 
participants are asked to name the colour whilst ignoring the semantic content of the 
word. Orientation bias is inferred when the semantic content of the threat or disorder-
relevant word results in greater difficulty inhibiting the act of reading (i.e. naming the ink 
colour of the word) relative to neutral words. For example, a number of previous 
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studies using the modified Stroop task have shown enhanced orientation towards 
threatening words in eating disorders relative to healthy controls (Jones-Chesters et al., 
1998; McManus et al., 1996). In addition, Harrison et al. (2010a) used a pictorial 
version of the Stroop task to assess increased orientation towards emotional facial 
expressions in eating disorder patients. In line with previous findings, both anorexia 
nervosa (AN) and bulimia nervosa (BN) patients were found to demonstrate clear 
attentional biases to facial expressions relative to neutral images (i.e. chairs). This was 
shown by greater response times when naming the colour of the facial expression, 
compared to the time taken to name the colour of the chair. These biases were 
particularly evident when shown angry facial expressions in comparison to neutral.  
2.4.1.1. Problems interpreting Stroop task results 
Much of the previous research within eating-related psychopathology has utilised 
modifications of the Stroop colour-naming test (Stroop, 1935) to examine attentional 
biases towards threat or disorder-relevant words. However, there are a few limitations 
to consider when using the Stroop task. Firstly, the Stroop task is often considered a 
weak measure of attention bias as it is unable to distinguish between attention directed 
towards/away from stimuli, or slowed disengagement (e.g. Ainsworth, Waller, & 
Kennedy, 2002; Faunce, 2002; Johansson, Ghaderi, & Anderson, 2005; Williams, 
Mathews, & MacLeod, 1996). In this way, delayed colour-naming may reflect either a 
bias towards or away from the threatening word. As a result, it has been suggested that 
a ‘conceptual leap’ is required when claiming that longer-colour naming times reflect an 
attentional bias towards a particular stimulus (Rieger et al., 1998). Although recent 
modifications of the Stroop have aimed to distinguish between the differing sub-
components of attention (e.g. McKenna & Sharma, 2004; Wilson & Wallis, 2013), it 
remains to be seen how well these methods accurately reflect bias and disengagement.  
As a result, it is clear that research methods able to differentiate between bias towards 
and away from particular stimuli (attentional avoidance) should be used in preference 
to other, often more accessible means of measuring attention (e.g. the Stroop task).  
2.4.2. Dot-probe task 
The dot-probe task (MacLeod, Matthews, & Tata, 1986) represents another frequently 
employed measure of attention bias. The original version of this task involves the 
simultaneous presentation of two words (one threat and one neutral) side by side on a 
computer screen which then disappear and are replaced by a probe (a small symbol) 
appearing in the same location as one of the previous stimuli. Participants are required 
to respond to the probe by pressing a button on the computer keyboard. Attentional 
 
Chapter 2: General Methodology 
91 
 
bias towards threatening stimuli is inferred by the speeded detection of a probe in the 
same location as the threat stimulus, and avoidance is indicated by the speeded 
detection of a probe in the same location as the neutral stimulus. In the original version 
of this task, words were presented one above the other, and both the threat and neutral 
stimuli (and probe) could appear equally in either location. In later versions of this task, 
participants have been required to identify the location of a probe rather than just 
respond to it. For example, Rieger et al. (1998) investigated attentional bias towards 
emotion words using a modified dot-probe paradigm. This study used both positive and 
negative emotion words all paired with an adjacent neutral word. Participants were 
required to identify the position of the probe (i.e. left or right). The findings of this study 
revealed an overall attentional bias towards negative emotion words in ED patients. 
Specifically, those with AN demonstrated a significant attentional bias to positive words, 
whereas BN patients were more avoidant in their response to positive emotional stimuli. 
2.4.2.1. Problems interpreting dot-probe results 
One of the main difficulties with early versions of the dot-probe was that participants 
had to name aloud the upper word (i.e. attend to the upper location). In this way, a dot 
appearing in the lower location might reflect a shift in attention, whereas a dot in the 
upper location may indicate a bias in the hold or disengage component (see Wells & 
Matthews, 1994). Later versions were able to avoid this problem by presenting a 
central fixation to participants and instructing them to discriminate between targets 
appearing in the lower and upper locations (e.g. Bradley, Mogg, Falla, & Hamilton, 
1998). Nevertheless, in most dot-probe studies the stimuli are presented for relatively 
long periods (500ms), and as both locations are task relevant, both are likely to be 
attended to. The key difficulty here is whether threat-related stimuli attract attention to 
themselves initially or whether once detected, attention tends to dwell upon threat (Fox 
et al., 2001).  
As a result of these limitations, it is clear that future research investigating attentional 
bias must use more objective/accurate assessments of attentional processing. The use 
of tasks that are able to distinguish between the differing sub-components of 
orientation, disengagement and attentional avoidance would also be beneficial in 
providing a more ecologically valid, in-depth assessment of attentional processing. 
2.4.3. Visual search task 
One method of measuring selective attention to threat that is able to differentiate 
between the two processes of orientation and disengagement is the visual search task 
(Rinck & Becker, 2005). This task involves the presentation of a word grid containing 
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both negative and neutral words. Within this paradigm, a quicker response to a 
negative word presented with an array of neutral words is indicative of an increased 
orientation towards threatening stimuli. In the same way, the slower detection of a 
neutral word with a display of threatening words may demonstrate a difficulty 
disengaging from threatening information. Indeed, previous research has used the 
visual search task to explore attentional biases towards disorder-relevant words in 
eating disorder patients and controls (Rinck & Becker, 2005). Study findings revealed 
significant orientation biases towards disorder-related words in comparison to controls. 
Similarly, visual search tasks using body and food related words have been employed 
to assess speeded detection and slowed disengagement in eating disorder patients 
and controls (e.g. Smeets, Roefs, van Furth, & Jansen, 2008). Interestingly, these 
results provided evidence of both a speeded detection towards body-related 
information, and a slowed disengagement from food-related information suggesting 
attentional processing may differ depending on the type of information presented. 
In addition to the importance of examining both orientation and slowed disengagement, 
it may be suggested that future investigations should place emphasis on more 
objective, ecologically valid assessments of attentional processing. The experimental 
techniques that have been used to assess attention in earlier work (e.g. Stroop, dot-
probe) have focused primarily on biases towards emotion words. Facial expressions 
are reliable markers of emotion, and represent an important source of social 
information. Using faces to depict a series of emotional expressions (e.g. angry, sad, 
fear, surprise, happiness and disgust) may therefore provide a more accurate approach 
to attention processing. As a result, the visual search task was used in the present 
research (Chapter 3, Study 1) to assess both the time taken to identify a negative word 
in an array of neutral words (orientation) and the time taken to identify a neutral word in 
an array of negative words (disengagement) when primed with a series of emotional 
faces (happy, sad and angry) compared with neutral face primes. The visual search 
task used in the present study was adapted from the previous experiments carried out 
by Rinck and Becker (2005) and Smeets et al. (2008). In these studies, participants 
were simply asked to ascertain (‘yes’ or ‘no’) without any verification of response 
accuracy. In the current study the visual search task was performed using Superlab® 
software (version 4.5). This study also aimed to improve upon previous methodologies 
by not only measuring the time taken to respond but also objectively recording 
participant responses using the Superlab® SV-1 smart voice key.  This was to ensure 
participants had correctly identified the target word. 
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2.4.3.1. Stimulus material 
2.4.3.1.1. Facial Stimuli and affective priming 
Face stimuli consisted of a set of photographs representing both emotional and neutral 
faces (see Figure 2.1). This task featured three of the six basic emotions (happiness, 
sadness and anger) along with no strong emotion (neutral affect) as facial expression 
stimuli taken from Ekman and Friesen’s (1976) Pictures of Affect Series (see Appendix 
H for examples of all facial stimuli used). Each facial expression was portrayed by two 
actors, one male and one female. The same actors were used to depict all facial 
expressions in both the orientation and disengagement conditions. On example of each 
facial expression was presented prior to the visual search task. In this way, facial 
expressions were used as primes in order to investigate whether the presentation of 
different emotions had any effect on subsequent orientation towards or disengagement 
from threat-relevant words in those with varying levels of eating-related 
psychopathology. 
 
 
 
 
 
 
 
Figure 2.1: Examples of female/happy and male/angry facial expressions 
 
2.4.3.1.2. Word stimuli 
Threat words were a subset of the original words used by Waller et al. (1996), whereas 
the musical instrument words were taken from Smeets et al. (2008; see Appendix I for 
full word list). Enhanced orientation of attention was measured by assessing the time 
taken to identify the threat-related target word within a display of 19 neutral distractor 
words. Disengagement was assessed by measuring the time taken for participants to 
identify a single neutral target word within a display of 19 threat-related distractor words 
(see Figure 2.2 and Appendix J for further examples).  
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Assessing bias: 
 
 
 
 
 
 
Assessing disengagement: 
 
 
 
 
 
 
 
Figure 2.2: Examples of the type of visual word arrays presented to participants (assessing 
both bias and disengagement) 
A more detailed description of the measures and procedure utilised in this study can be 
found in Chapter 3 of this thesis.  
2.4.4. Eye-tracking 
As described earlier, the key disadvantage of many frequently used experimental 
techniques assessing attentional processing is that they are unable to specify the 
direction of the biases observed. As a result, slower reaction times to respond to a 
stimulus may reflect either a bias towards or away from it. Therefore, future research 
should utilise methods that are able to adequately differentiate between initial 
orientation and the avoidance of emotional stimuli. 
Eye-tracking is one method of measuring attentional processing that is able to 
distinguish between attentional orientation and the avoidance of stimuli. Eye-tracking 
technology assesses eye-movements using a very high temporal resolution and is able 
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to overcome the limitations of previous studies. There is also significant evidence of 
eye-tracking technology being used successfully to investigate the processing of 
particularly salient cues such as food, emotional pictures and drugs (Caivo, 
Nummenmaa, & Hyona, 2007; Castellanos et al., 2009; Mogg, Bradley, Field, & De 
Houwer, 2003; Nummenmaa, Hyona, & Caivo, 2006) suggesting that the motivational 
salience of a stimulus is associated with increased eye gaze duration. Therefore, it is 
clear that research using methods and materials more applicable to real-world settings 
(i.e. eye tracking of emotional images) would be beneficial in providing a more 
ecologically valid, in-depth assessment of attentional bias and avoidance. As a result, 
the present research (Chapter 4, Study 2) employed eye-tracking technology in order 
to distinguish between orientation towards and the subsequent avoidance of angry and 
happy facial expressions in those with varying levels of eating-related 
psychopathology. 
2.4.4.1. Stimuli 
A set of 36 colour photographs of 12 individuals (six males, six females) portraying 
three different facial expressions (happiness, anger and neutral affect) was taken from 
the BU-3DFE database (Yin, Wei, Sun, Wang & Rosato, 2006). The three photographs 
from each individual were combined to produce two pairs (neutral-happy and neutral-
angry), which resulted in a total of 24 stimuli to be presented during the experimental 
task (see Figure 2.3 and Appendix L for examples of all stimuli presented).  
 
 
 
 
 
  
 
Figure 2.3: Examples of a female angry/neutral and male neutral/happy display 
 
2.4.4.2. Apparatus  
Gaze data were collected using Tobii 1750 eye-tracker and analysed using ClearView 
analysis software. All stimuli were displayed on a 17 inch computer screen with a 
resolution of 1280 x 1024 pixels.  
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An in-depth description of the specific measures and experimental protocol used in this 
study can be found in Chapter 4 of this thesis. 
2.4.5. Attention training 
Attention training involves the systematic, experimental manipulation of attentional 
biases through the use of computerised attention training tasks. The attention training 
paradigm employs the same methodology of the frequently used dot-probe task (i.e. 
two stimuli side-by-side followed by a probe). However, in attention training, the probe 
appears only in the location of the neutral stimulus. In this way, participants are trained 
to direct their attention towards neutral stimuli and away from threat (Renwick et al., 
2013a,b). One of the main advantages of using attention training is the endless 
dissemination opportunities of this type of task. Training can be administrated via a 
computer or smartphone, eliminating the need for trained clinicians or therapist to 
oversee the process (Enock, Hofmann, & McNally, 2014; MacLeod, Soong, Rutherford, 
& Campbell, 2007). In addition, the effects of attention training have been observed 
after only a limited number of training sessions. For example, as few as eight sessions 
were enough to reduce anxiety levels among those with Generalised Anxiety Disorder 
(Amir, Beard, Burns, & Bomyea, 2009a). 
Within the field of eating-related psychopathology, attention training has been 
employed in an attempt to modify attentional biases towards food-related stimuli 
(Hardman, Rogers, Etchells, Houstoun, & Munafo, 2013, Boutelle, Kuckertz, Carlson, & 
Amir, 2014). To date, however, attention training to reduce bias towards emotional 
words or images in those with high levels of eating-related psychopathology has not 
been investigated. Consequently, the present research (Chapter 5, Study 3) employed 
an adapted attention training task in order to examine its efficacy in reducing bias 
towards emotionally threatening information (angry faces) in a sample of women with 
varying levels of eating-related psychopathology. 
2.4.5.1. Attention Training Task 
The task partially replicated those employed in previous attention training studies 
relating to food-related bias (Hardman et al., 2013, Boutelle et al., 2014) and social 
anxiety (Enock et al., 2014). However, in the place of the food images/words used 
previously, angry face stimuli were presented. The attention training task was 
performed using Superlab® software (version 4.5). 
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2.4.5.2. Stimulus material 
2.4.5.2.1. Face Stimuli  
Face stimuli consisted of a set of photographs representing both angry and neutral 
facial expressions taken from the BU-3DFE database (Yin et al., 2006). The individual 
pictures from each pair were 12cm x 13cm and were displayed with one face appearing 
above the other on a computer screen, against a white background (see Figure 2.4 and 
Appendix M for further examples).  
Once again, a more detailed explanation of the precise measures and procedure 
carried out in this study can be found in Chapter 5 of the present thesis. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.4: Examples of the emotional stimuli presented to participants (female neutral/angry, 
male angry/neutral, male neutral/angry and female angry/neutral) 
 
2.5. Measures of eating behaviour 
Within this thesis, a variety of self-report measures were employed to investigate the 
presence of eating-related psychopathology within a female, non-clinical population. 
Self-report measures were selected to assess disordered eating attitudes and 
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behaviours in this sample as they can be scored objectively. In addition, the risk of 
interviewer bias is minimised as all questionnaires can be completed anonymously. 
The following section will describe the measures chosen to assess eating-related 
psychopathology in the current thesis before providing a brief justification for their 
selection.  
2.5.1. Eating Disorder Inventory-2 (EDI-2: Garner, 1991) 
The EDI-2 (see Appendix N) is a self-report questionnaire designed to assess the 
presence of eating disorder-related psychological characteristics and behaviours. 
Although the original questionnaire consists of 64 items, only the three eating-related 
subscales were used in the present thesis. The drive for thinness (DFT) subscale sets 
out to measure an excessive concern with dieting, preoccupation with weight, and a 
fear of weight gain. This subscale consists of seven items which reflect both a desire to 
lose weight and a fear of weight gain (e.g. ‘I think about dieting’, ‘If I gain a pound, I 
worry that I will keep gaining’). The Bulimia subscale assesses an individual’s tendency 
towards bingeing (uncontrollable overeating) and purging (self-induced vomiting, 
misuse of laxatives/diuretics to control weight). This subscale consists of seven items 
measuring the frequency of binge/purge episodes (e.g. ‘I eat when I am upset’, ‘I stuff 
myself with food’). The Body Dissatisfaction (BD) subscale measures levels of 
dissatisfaction with one’s physical appearance, specifically body shape and weight. 
This subscale consists of nine items reflecting displeasure with body shape and weight, 
often referring to specific body parts (e.g. ‘I think my stomach is too big’, ‘I think that my 
thighs are too large’). In total, the EDI-2 scale used in the present thesis consists of 23 
statements and participants are required to indicate if each statement about them is 
true ‘always’, ‘usually’, ‘often’, ‘sometimes’, ‘rarely’ or ‘never’. All items are scored from 
0 to 3 (the most extreme response scores 3, the subsequent response scores 2, the 
next scores 1 and the final three all score 0). The total score is obtained for each 
subscale. Previously, Bulimia subscale scores above two have been regarded as high 
(e.g. Waller et al., 1996). For the DFT subscale, scores above seven are considered 
high, while those below two are seen as low (e.g. Ben-Tovim & Walker, 1991). 
The eating-related subscales of the EDI-2 have demonstrated high test-retest 
reliabilities with strong stability over time within both ED patients and non-clinical 
populations (e.g. McCarthy, Simmons, Smith, Tomlinson, & Hill, 2002; Thiel & Paul, 
2006). In the paper validating the original EDI (Garner, Olmstead, & Polivy, 1983), 
alpha coefficients of .85 for the DFT subscale (in both clinical and non-clinical 
samples), .90 (clinical) and .83 (non-clinical) for the Bulimia subscale, and .90 (clinical) 
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and .91 (non-clinical) for the BD subscale were reported. More recently, Garner (2004) 
found high levels of internal consistency among clinical ED patients for the DFT 
subscale (ranging from .81 to .93), the Bulimia subscale (ranging from .63 to .93) and 
finally the BD subscale of the EDI-2 (ranging from .88 to .93). High levels of test-retest 
reliability have also been reported for each of these subscales (DFT = .95; Bulimia 
= .94; and BN = .95). Test-retest reliabilities ranging from .67 to .82 were also reported 
for all eating-related subscales over a period of 16 weeks (Tasca, Illing, Lybanon-
Daigle, Bissada, & Balfour, 2003). Furthermore, this measure has been frequently used 
in earlier work to identify eating-related psychopathology in both clinical and non-
clinical populations (Murphy, Nutzinger, Paul, & Leplow, 2002; Ridout et al., 2010; 
Rieger et al., 1998; Sackville et al., 1998; Waller & Meyer, 1997). As the EDI-2 is one 
of the most consistently employed measures of eating-related psychopathology in 
studies investigating emotion processing within non-clinical student populations (e.g. 
Ridout et al., 2010; Waller & Meyer, 1997), this measure was used in Chapters 3 
(Study 1), 4 (Study 2), 5 (Study 3) and 6 (Study 4) of the present thesis. 
2.5.2. The Eating Attitudes Test (EAT; Garner & Garfinkel, 1979) 
Although the EAT (see Appendix P) was originally developed to assess the attitudes 
and behaviours of anorexia patients, Williamson (1990) suggested that it may be useful 
as a means of assessing eating-related concerns among women with a range of eating 
disorders. The EAT-26 (Garner et al., 1982) is an abbreviated version of the EAT, often 
used as a screening tool for eating disorders (Garner, 1995). The EAT-26 is a 26-item, 
self-report measure with three subscales: Dieting, Bulimia and Food Preoccupation, 
and Oral Control. Each item is scored on a 6-point Likert scale ranging from ‘never’ to 
‘always’. The total score from each subscale can be summed to give an overall total 
measure of symptom severity. Earlier work using the EAT-26 has demonstrated high 
levels of internal consistency, with an alpha coefficient of .90 (Belloch, Roncero, & 
Perpina, 2012). Previous research has also used the EAT-26 to measure eating-related 
attitudes and behaviour in a non-clinical group (Jones et al., 2008). As a result, the 
EAT-26 was used in Chapter 7 (Study 5) to assess disturbed eating behaviour within a 
general, non-clinical population. In this study, the EAT-26 was used in place of the EDI-
2 to provide methodological consistency when validating the previous work of Perpina 
et al. (2011). The cut-off point used to differentiate non-clinical from clinical disordered 
eating in this study was a total score of ≥20. This is in line with that used in previous 
research (Gandarillas, Zorrilla, Sepulveda, & Munoz, 2003).  
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2.6. Measures of emotional functioning 
In order to adequately examine emotional functioning within disordered eating, a 
number of measures were used in the present thesis to assess emotion regulation and 
attitudes towards the expression of emotion. In the following section a description of 
each scale chosen will be provided along with the rationalisation for this selection.  
2.6.1. Attitudes towards Emotional Expression Scale (AEE; Joseph, Williams, Irwing, 
& Cammock, 1994) 
The AEE (see Appendix Q) is a 20-item self-report measure designed to assess 
attitudes and beliefs regarding the expression of emotion. This measure is made up of 
four key factors: the belief that expressing emotions is a sign of weakness (weakness); 
the belief that emotions should be kept under control (control); the belief that 
expression of emotions will be rejected by others (social); and the tendency to keep 
emotions to oneself (non-expression). Participants are required to respond to each 
statement on a 5-point scale ranging from ‘strongly disagree’ to ‘strongly agree’ (giving 
a maximum score of 100). Higher scores on this measure are indicative of more 
negative attitudes toward the expression of emotion. Previous research has 
demonstrated high internal reliability for this measure with alpha coefficients 
of .85, .88, .82 and .70 for the weakness, non-expression, control and social subscales 
respectively. The AEE has also been shown to be a valid measure for use within non-
clinical groups (Laghai & Joseph, 2000; Meyer et al., 2010). Previous scores on this 
scale were 9.87 (SD = 3.29), 12.7 (SD = 3.87), 11.7 (SD = 3.12) and 12.8 (SD = 2.91) 
for the Weakness, Non-expression, Control and Social subscales respectively. In the 
present thesis, the AEE was used in Chapter 6 (Studies 4.2 and 4.3) in order to provide 
uniformity when replicating the study previously carried out by Meyer et al. (2010). 
2.6.2. The Difficulties in Emotion Regulation Scale (Gratz & Roemer, 2004) 
The DERS (see Appendix R) is a 36-item self-report measure designed to examine 
difficulties in the ability to regulate emotions (with a particular emphasis on negative 
emotions). Items are scored on six scales: Lack of emotional awareness (e.g. I am 
unclear about my feelings); Lack of emotional clarity (e.g. I have no idea how I am 
feeling); Difficulties controlling impulsive behaviours when distressed (e.g. when I am 
upset I become out of control); Difficulties engaging in goal-directed behaviour when 
distressed (e.g. when I’m upset, I have difficulty focusing on other things); Non-
acceptance of negative emotional responses (e.g. when I’m upset, I become angry with 
myself for feeling this way); and Limited access to effective emotion regulation 
strategies (e.g. when I’m upset, I believe that I’ll end up feeling very depressed). 
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Respondents are required to indicate whether each statement about them is true 
‘always’, ‘sometimes’, ‘about half the time’, ‘most of the time’, or ‘almost always’. All 
items are scored from 1 to 5 and the total score is obtained for each subscale, with 
higher scores indicating greater difficulties regulating emotion. The DERS has been 
found to have both good test-retest reliability and high internal consistency within both 
clinical (e.g. Fox, Axelrod, Paliwal, Sleeper, & Sinha, 2007; Gratz, Tull, & Gunderson, 
2008) and non-clinical populations (e.g. Gratz & Roemer, 2004). The DERS was used 
in Chapter 6 (Studies 4.1 and 4.3) of the present thesis in order to assess emotion 
regulation difficulties among those with different levels of eating-related 
psychopathology. 
2.7. Measures of intrusive thoughts 
The preliminary model of cognitive-emotion processing proposed in Chapter 1 (Part 3) 
suggests that unwanted thoughts, images or impulses are in part, the result of a failure 
to adequately regulate or process emotional experience. Within eating-related 
psychopathology, eating-related intrusive thoughts and obsessions are proposed to 
maintain disordered eating symptoms and behaviours (Perpina et al., 2011). In the 
present thesis, the Eating-Related Intrusive Thoughts Inventory (EITI) was used to 
assess the presence of unwanted intrusive thoughts within a non-clinical disordered 
eating population. The EITI is currently the only available self-report measure of eating-
related intrusive thoughts. The following section provides a brief description of this 
measure. 
2.7.1. The Eating-related Intrusive Thoughts Inventory (EITI) (Spanish original version: 
“Inventario de Pensamientos Intrusos Alimentarios”, INPIAS; Perpina et al., 
2011). 
The EITI (see Appendix T) is a self-report questionnaire designed to assess the 
presence and frequency of unwanted intrusive thoughts, images and impulses related 
to dieting, body shape and appearance (Part 1), as well as the strategies associated 
with the most upsetting EDIT experienced by each participant (Part 2). As the EITI was 
originally produced in Spanish (INPIAS), the measure was translated by the authors 
(Perpina et al., 2011) into English and back translated by a native Spanish speaker. 
However, some questionnaire items were modified slightly to update ‘old-fashioned’ 
words or those no longer used in everyday conversation. The measure consists of 50 
statements grouped into three categories or subscales: ‘Appearance and dieting’ (36 
items); ‘Exercising’ (6 items); and ‘Purging and Disordered Eating (8 items)’. In Part 1 
of the questionnaire, participants are required to respond to each item on a 6-point 
scale ranging from 0 (“I have never had this thought”) to 6 (”I have this thought 
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frequently during the day”). In Part 2, participants are asked to select from the previous 
list the ‘most upsetting’ eating-related intrusive thought they have experienced at least 
once during the last three months. They are then required to evaluate this most 
upsetting thought (from 0 = “Absolutely nothing” to 4 = “Extremely”) on a number of 
items assessing the ‘Emotional consequences and personal meaning’ (13 items) and 
the ‘Interference and difficulty controlling it’ (3 items). Finally, participants are presented 
with a list of 22 thought control and/or neutralising strategies, and are asked to rate on 
a 4-point scale (ranging from 0 = “Never” to 4 = “Always”) the extent to which they use 
each of these strategies to deal with the most upsetting intrusive thought previous 
chosen. The control strategies listed are group into four categories: ‘Anxiety control 
strategies’ (5 items), ‘Thought Suppression’ (9 items), ‘Obsessive Compulsive 
Disorder-rituals’ (4 items), and ‘Distraction’ (2 items). Previous studies using the EITI 
have demonstrated high internal consistency with an alpha coefficient of .97 for Part 1 
and .89 for Part 2 (emotional consequences, interference, appraisals) and .89 for Part 
2 (control strategies). In the present thesis, the EITI was used in Chapter 7 (Study 5) to 
assess the frequency of eating-related intrusive thoughts experienced by those with 
high levels of eating-related psychopathology. 
2.8. Measures of mood and alexithymia 
As discussed in Chapter 1 (Part 1), high levels of eating-related psychopathology are 
often associated with a number of other psychological difficulties. Specifically, high 
levels of depression (Bydlowski et al., 2005; Gilboa-Schechtman et al., 2006), anxiety 
(Hinrichsen et al., 2003; Kaye et al., 2004) and alexithymia (Beales & Dolton, 2000; 
Berthoz et al., 2007; Taylor et al., 1997; Taylor et al., 1996) are often apparent among 
those who experience disordered eating attitudes and behaviours. These aspects of 
psychological functioning have also been shown to impair emotional functioning (Lane, 
Sechrest, Riedel, Shapiro, & Kaszniak, 2000; Persad & Polivy, 1993; Surcinelli, 
Codispoti, Montebarocci, Rossi, & Baldaro, 2006; Surguladze et al., 2004). Therefore, 
in order to adequately test the hypothesises of the present thesis, it is important to 
examine emotion processing within eating-related psychopathology while accounting 
for concurrent depression, anxiety and alexithymia. In the following section, a 
description of the measures chosen to assess these possible confounds will be 
provided, along with a brief justification for each choice.  
2.8.1. Beck Depression Inventory II (BDI-II: Beck, Steer, & Brown, 1996) 
The BDI (see Appendix U) is a 21-item, self-report measure of the affective, cognitive 
and somatic symptoms of depression. It is one of the most widely used instruments for 
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measuring the severity of depression. In its current version, the questionnaire is 
designed for use in individuals 13 years and over, and consists of items relating to 
depressive symptoms such as hopelessness, irritability, cognitions such as guilt or 
feelings of being punished, as well as physical symptoms including fatigue, weight loss 
and a lack of interest in sex (Beck, 1972). The respondent is required to choose from 
four possible choices for each item (scored between 0 and 3), which best describes 
how they have been feeling over the last two weeks. The total score for each statement 
is calculated (producing a maximum score of 63) and, for the original BDI (Beck, Ward, 
Mendelson, Mock, & Erbaugh, 1961), scores fall into one of five categories: normal: 0-9; 
mild depression: 10-15; mild-moderate depression: 16-19; moderate-severe depression: 
20-29; and severe depression: 30-63. The BDI is found to have robust psychometric 
properties (Beck, Steer, & Garbin, 1988; Beck & Steer, 1993) and previous reports 
have indicated strong construct validity and reliability of this tool when used in both 
psychiatric and non-psychiatric samples (alpha coefficients of .86 for psychiatric 
and .81 for non-psychiatric patients have been reported, Beck et al., 1988). The later 
revision of the BDI (BDI-II; Beck et al., 1996) has the same number of items and the 
same response method (four possible options scoring from 0-3 to give a maximum 
score of 63). However, in this version the score ranges are altered slightly, with a score 
of 0-13 indicating minimal depression, 14-19 indicating mild depression, 20-28 
indicating moderate depression and finally 23-63 indicating severe depression.  
This scale is widely used in the literature, and demonstrates high test-retest reliability 
(alpha = .93) and high internal consistency (alpha = .92) within a clinical population 
(Beck, Steer, Ball, Ranieri, 1996). High levels of internal consistency (alpha = .91) have 
also been demonstrated within a sample of university students (Dozois, Dobson, & 
Ahnberg, 1998). Recently, the BDI has been used to provide a valid and reliable 
measure of depression within a sample of non-clinical disordered eaters (Ridout et al., 
2010). Consequently, the BDI-II was used in Chapter 4 (Study 2) to examine the 
influence of depressive symptoms on attentional bias and to account for significant 
group differences in depression.  
2.8.2. State Trait Anxiety Inventory-Trait Scale (STAI-T: Spielberger, Gorsuch, & 
Lushene, 1970) 
The STAI-T (see Appendix V) is a 20-item self-report measure designed to assess 
symptoms of trait anxiety. This measure produces scores of between 20 and 80, with 
higher scores indicating greater levels of trait anxiety. Trait anxiety reflects a stable 
tendency to respond with state anxiety in the anticipation of threatening situations 
(Schwarzer, 1997). Respondents are required to indicate on a four-point scale (‘almost’, 
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‘never’, ‘sometimes’, ‘often’ and ‘always’) how they generally feel in response to each 
statement. The STAI-T is an extensively used measure with adequate psychometric 
properties, including test-retest reliabilities ranging from .73 to .86 for college students 
(Spielberger, 1983). This measure has also demonstrated high levels of internal 
consistency (.89) and test re-test reliability (.88) across a wide variety of populations 
(Barnes, Harp, & Jung, 2002). The STAI-T was used in Chapter 4 (Study 2) to ensure 
differences in attentional processing were not due to differences in levels of trait 
anxiety. 
2.8.3. Hospital Anxiety and Depression Scale (HADS: Zigmond & Snaith, 1983) 
The HADS (see Appendix W) is a commonly used tool designed to identify symptoms 
of anxiety and depression (excluding severe psychopathologies and physical 
symptoms of psychological distress). The scale consists of 14 items, making it 
relatively quick and easy to administer (Hermann, 1997). Respondents are required to 
choose between four options which best describe how they have been feeling over the 
last week (with scores ranging from 0 to 3 for each item). Seven of the items relate to 
anxiety and seven relate to depression (a person can score a maximum of 21 for either 
anxiety or depression). Scores can fall into one of four categories: normal (0-7), mild 
(8-10), moderate (11-15) and severe (16-21). The HADS has shown acceptable 
internal consistency and test-retest reliability in both clinical samples and in the general 
population (e.g. Bjelland, Dahl, Haug, & Neckelmann, 2002; Hermann, 1997). A review 
of HADS validation studies have also reported consistently high levels of reliability with 
alpha coefficients for anxiety ranging between .8 and .9, and between .81 and .9 for the 
depression subscale (Hermann, 1997). The HADS was employed in Chapters 3, 5 and 
6 to account for the influence of depression and anxiety scores on attentional and 
emotion processing. This measure was used in preference to the BDI-II and the State 
Trait Anxiety Inventory in order to minimise the length of the questionnaire pack in 
Chapters 3 (Study 1), 5 (Study 3) and 6 (Study 4).  
2.8.4. Toronto Alexithymia Scale (TAS-20; Bagby, Parker, & Taylor, 1994a; Bagby, 
Taylor, & Parker, 1994b) 
The TAS-20 (see Appendix X) is a 20-item self-report scale designed to measure 
deficiencies in the understanding, processing or description of emotion. This measure 
consists of the three subscales “Difficulty Identifying Feelings”, “Difficulty Describing 
Feelings”, and an “Externally Oriented (or concrete) Thinking Style”. Items are rated 
using a five-point Likert scale whereby 1 = strongly disagree and 5 = strongly agree. 
The total alexithymia score is the sum of responses to all 20 items, with higher scores 
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reflecting greater levels of alexithymia. Previous research shows the TAS-20 to be a 
valid measure of alexithymia, which demonstrates high internal consistency (difficulty 
identifying feelings= .78, difficulty describing feelings = .75, externally oriented thinking 
style= .66) and test-retest reliability (.77 for the whole scale) when investigating student 
populations (Bagby et al., 1994a,b). The TAS has previously been used to investigate 
alexithymia levels within non-clinical levels of eating-related psychopathology (Ridout 
et al., 2010). In the present thesis, the TAS-20 was used in Chapters 3 (Study 1), 4 
(Study 2), 5 (Study 3) and 6 (Study 4) in order to account for the influence of 
alexithymia on attentional processing. 
2.9. Statistical software and analysis 
2.9.1. Testing of assumptions 
Quantitative data analysis was carried out using PASW Statistics version 21 (SPSS, 
2006). In each study, appropriate checks were carried out to ensure that all parametric 
assumptions were met. The distribution of each data set was assessed using 
histograms to ensure normality via a bell-shaped curve. The mean and median for 
each condition/group were checked for similarity, and the mean and standard deviation 
(SD) were compared (to ensure that the mean was greater than the SD). Skewness 
and kurtosis statistics were checked and converted into z-scores by dividing the 
statistic by its standard error: a value greater than 1.96 was considered to reflect non-
normal distribution, following e.g. Field, 2005). In order to assess whether the 
distribution as a whole deviated from a comparable normal distribution, the Kologorov-
Smirnov test was carried out. If this test was non-significant then the distribution of the 
sample was considered to be not significantly different from a normal distribution. 
However, if it was significant the distribution was considered to be non-normal.  
In cases where data were considered to be non-normal, both square-root and log 
transformations were carried out. When transformations were able to considerably 
improve the normality of the distribution, statistical tests were carried out on the 
transformed data. Where transformations failed to improve normality and the proposed 
method of analysis was an independent t-test, these results were re-run using Mann-
Whitney tests. If the findings of non-parametric tests were similar (or indeed identical to) 
those of the t-test, the findings of the original parametric tests were reported. In cases 
where transformations failed to enhance the normality of the distribution and ANOVA 
was the proposed method for analysing the data, analyses were conducted on the 
original data set. This is in line with previous work suggesting that ANOVA is a 
relatively robust test and thus able to deal with violations in normality (Glass, Peckham, 
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& Sanders, 1972; Harwell, Rubinstein, Hayes, & Olds, 1992; Lix, Keselman, & 
Keselman, 1996; Schmeider, Ziegler, Danay, Beyer, & Buhner, 2010). Finally, in cases 
where transformations were not able to improve normality and the data were to be 
analysed using correlations, non-parametric Spearman’s correlations were employed.  
Box plots and z-score statistics were also used to locate any outliers. Errors and 
outliers were removed from reaction time data by locating and removing response 
latencies above two standard deviations (SD) from the mean score for each individual. 
This aligns with earlier work investigating attentional biases (Smeets et al., 2008). In 
addition, any response times below 300ms or above 1000ms were removed from 
attentional processing data as seen in previous attention research (e.g. Cserjesi et al., 
2011). 
2.9.2. Data analysis 
The majority of the statistical analyses conducted in Chapters 3 (Study 1), 4 (Study 2) 
and 5 (Study 3) consisted of mixed measures ANOVA. Any significant main effects or 
interactions were subsequently followed up with Bonferroni corrected pairwise 
comparisons. Assumptions of sphericty were also examined and where violated a 
Greenhouse-Geisser correction was employed. There is no non-parametric alternative 
to a mixed measures ANOVA, and as previously alluded to ANOVA has been shown to 
be sufficiently robust with non-normally distributed data (e.g. Glass et al., 1972). 
Therefore, mixed ANOVA were carried out in cases were data were normally or non-
normally distributed. 
Independent t-tests were used to check for any differences between groups (e.g. high 
and low levels of eating-related psychopathology) on a number of individual difference 
variables (e.g. age, eating-related psychopathology, depression, anxiety and 
alexithymia). If group differences on these variables were observed, ANCOVA was 
carried out to control for the influence of these potential confounds. In order to 
continuously examine relationships between variables (i.e. questionnaire scores and 
reaction time), Pearson’s product moment correlations were conducted. However, in 
cases where parametric assumptions were not met, Spearman’s rho correlations were 
employed. 
In Chapters 6 (Study 4) and 7 (Study 5), statistical tests primarily consisted of 
Pearson’s product moment correlations in order to explore the relationship between 
variables (i.e. questionnaire scores). Correlations were also carried out to examine the 
influence of potential confounding variables (e.g. depression, anxiety and alexithymia) 
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on emotion processing. Again, in cases where parametric assumptions were not met 
Spearman’s rho correlations were employed. If significant associations were observed, 
these variables were entered into a series of multiple linear regression models to 
investigate whether scores on one measure (e.g. Difficulties Regulating Emotion Scale, 
DERS) were able to predict scores on another (e.g. Eating Disorder Inventory-2; EDI-2). 
In cases where potential confounds were shown to correlate with emotion processing 
and eating-related psychopathology, forced entry hierarchical regression models were 
carried out. Potential confounding variables (e.g. depression, anxiety and alexithymia) 
were entered into the first level of the model and scores on the measure being 
investigated (e.g. DERS) were subsequently entered in the regression model at level 
two.  
2.9.3. Power calculations 
Prospective power calculations were carried out for each study included within this 
thesis using Cohen’s Power Calculation Table (Cohen, 1992; see Appendix Y). This 
metric is used to give the total participant number required (with a power of .80 and a 
given alpha level of .05) if we are to be confident in our findings. Separate power 
calculations were obtained for each study and can be found in the data analysis section 
of each individual study chapter.  
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The Experience of Emotion 
 
In order to explore the experience of emotion in more depth, the following chapters 
aimed to examine the temporal characteristics of attentional processing. To this end, 
the aim of Study 1 was to determine, within a non-clinical sample, if participants with 
high levels of eating-related psychopathology would demonstrate biases of attention to 
threat-relevant words in comparison to those with low levels of disordered eating. 
Specifically, a visual search task was employed to determine if the bias occurred during 
initial processing (orientation) or later (disengagement). In Study 2, eye-tracking 
technology was utilised in order to establish if non-clinical participants, who could be 
considered ‘at risk’ of developing an eating disorder would exhibit an increased 
orientating of attention towards angry faces. A further aim of this study was to 
determine whether participants with high levels of eating-related psychopathology 
would demonstrate an increased attentional avoidance in response to angry faces, 
compared to those with lower levels. Finally, Study 3 aimed to examine the efficacy of 
a single session of attention training in reducing bias towards threatening faces. 
Participants were either trained to attend to facial displays of anger (attend group), 
trained to avoid angry facial displays (avoid group), or assigned to a no-training control 
group (control group). This study also aimed to explore the influence of eating-related 
psychopathology on the efficacy of attention training. 
To our knowledge, these studies represent the first attempt to differentiate between the 
specific sub-components of attention processing in those with non-clinical levels of 
disordered eating. Overall, it is thought that a greater understanding of the attentional 
processing deficits experienced by those with non-clinical eating-related 
psychopathology may help to target the factors implicated in both the onset and 
maintenance of a clinical diagnosis. These findings may also help to inform the 
development of future eating disorder treatment and prevention strategies. The results 
from this body of work also have a number of important implications for informing the 
development of the model of cognitive-emotion processing proposed in Chapter 1 (Part 
3) of this thesis. 
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Chapter 3: Study 1 
Attention bias and slowed disengagement from emotional faces using a 
visual search task 
 
3.1. Introduction 
There is considerable evidence that disordered eating is associated with biased 
attention towards threatening stimuli (e.g. Harrison et al., 2010a; Rieger et al., 1998). 
For example, studies using the modified Stroop task have demonstrated slowed colour-
naming of threatening words and pictures in participants with high levels of eating-
related psychopathology, which is interpreted as biased attention towards threat (e.g. 
Harrison et al., 2010a; McManus et al., 1996; Pringle et al., 2010). However, as noted 
by Rieger et al. (1998), findings on the emotional Stroop task are difficult to interpret, 
as greater response latencies could reflect either biased orientation towards 
threatening material or slowed disengagement from these stimuli. Studies using the 
dot-probe task (e.g. Fox et al., 2002) have suggested that attentional biases to threat in 
anxious participants are due to slowed disengagement, rather than biased orientation. 
However, the specific components of attention processing (orientation versus 
disengagement) have not been considered in participants with eating-related 
psychopathology. This is important; as attentional biases to threat have been 
implicated in the development of eating disorders (Harrison et al, 2010a) and hence 
greater understanding of the nature of attentional biases in disordered eating could 
help to develop targeted interventions for those high in eating-related psychopathology. 
Although the dot-probe task is able to distinguish between biases of orientation and 
disengagement, the location of attentional focus can only be implied. However, the 
visual search paradigm measures directly the ability to detect a target amongst a set of 
distractors. Furthermore, it has been shown to distinguish between the processes of 
orientation and disengagement (e.g. Rinck & Becker, 2005). Therefore, the current 
study will utilise this paradigm to examine attentional processing in participants with 
non-clinical disordered eating.   
According to cognitive models of depression and anxiety, biased attention is a 
consequence of negative schema influencing processing of incoming information (Beck, 
1979). Activation of these schema leads to greater biases. For example, Segal, Gemar, 
Truchon, Guirguis and Horowitz (1995) demonstrated that depressed patients exhibited 
greater slowing of colour naming when primed with depression-relevant words. This 
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has yet to be examined in participants with disordered eating. However, given that 
there is evidence of disorder-related schema in those with high levels of eating-related 
psychopathology (Luck et al., 2005) it is plausible that attentional biases observed in 
disordered eating might be a consequence of these schema. Therefore, it would be 
predicted that individuals with high levels of eating-related psychopathology would 
display greater attentional biases if they had been primed with stimuli that activated 
these schema. One method of examining this is the affective priming paradigm (Fazio, 
Sanbonmatsu, Powell, & Kardes, 1986; Murphy & Zajonc, 1993), which involves 
presenting two emotional stimuli (prime and target) in close succession and 
participants are asked to respond to the target as quickly as possible. It is assumed 
that the time taken to identify the valence of the target is dependent on the type of 
prime presented. As noted by LeMoult, Yoon and Joormann (2012), most people 
demonstrate a priming effect (i.e. are faster to react to the target when the prime and 
target are of congruent valence). Priming is thought to occur because the prime 
activates information of the same valence (e.g. Fazio et al., 1986). However, given the 
evidence of threat-relevant bias in individuals with high levels of eating-related 
psychopathology it would be expected that priming effects should be stronger when 
primes and targets are threat-relevant.   Furthermore, in line with the logic of LeMoult et 
al (2012), given the evidence of biased processing of socially-relevant stimuli in 
disordered eating (e.g. Harrison et al, 2010a), faces (particularly angry faces) would be 
expected to provide stronger priming effects than would words for individuals high in 
eating-related psychopathology.   
The aim of the current study was to determine, within a non-clinical sample, if 
participants with high levels of eating-related psychopathology would exhibit biased 
attention to threat-relevant words in comparison to individuals with low levels of 
disordered eating. We also aimed to determine if the bias occurred during initial 
processing (orientation) or later (disengagement). Finally, we examined the effect that 
priming with emotional faces had on attentional processing of threat-relevant words. 
We employed a visual search task where, on half of the trials, participants were 
required to find a negative word within an array of neutral words and, on the remaining 
trials, a negative word within a series of neutral words. Trials were primed with happy, 
sad, angry or neutral faces. If the bias reported in previous work (e.g. Harrison et al., 
2010a) is a consequence of enhanced orientation then it would be expected that 
participants with high levels of eating-related psychopathology would be quicker to find 
negative words within the neutral arrays than would individuals with low levels of 
disordered eating. However, if the previous bias is due to slowed disengagement then 
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it would be expected that participants with high levels of eating-related 
psychopathology would be slower to find the neutral targets within the negative 
distractors than would individuals with low levels of disordered eating. We predicted 
that times to find negative targets in neutral distractors would be quicker when primed 
with negative faces (angry/sad) than happy or neutral. However, this advantage was 
expected to be greater for participants with high levels of disordered eating compared 
to those with low levels. We also expected that times to find neutral targets in negative 
distractors would be slower when primed with negative faces in comparison to happy or 
neutral and that this effect would be larger for those with high, as opposed to low, 
levels of disordered eating.  
3.2. Method 
3.2.1. Participants  
Seventy female volunteers3 aged between 18 and 28 (mean age=19.16, SD=1.33) took 
part in the study. Two groups of participants were formed on the basis of a median split 
of scores on the three eating and weight-related subscales of the Eating Disorders 
Inventory (EDI-2; Garner, 1991) (median = 8.50)4. The mean age of the High EDI 
group was 19.40 (SD = 1.68) and the Low EDI group was 18.91 (SD = .78). Further 
details of the two groups are presented in Table 3.1. This study was approved by the 
research ethics committee of Loughborough University.  
3.2.2. Measures 
3.2.2.1. Eating Disorders Inventory (EDI-2; Garner, 1991) 
Eating-related psychopathology was assessed using the three eating disorder-related 
subscales of the EDI; drive for thinness, bulimia and body dissatisfaction. In the 
present study, Cronbach’s alpha values of .82, .76 and .91 were found for the drive for 
thinness, bulimia, and body dissatisfaction subscales respectively, which demonstrates 
a relatively high level of reliability in the current sample. 
3.2.2.2. Toronto Alexithymia Scale (TAS-20; Bagby et al.,1994a,b) 
Alexithymia was assessed using the TAS. This a 20-item self-report scale which 
consists of three subscales: “Difficulty Identifying Feelings”, “Difficulty Describing 
                                            
3 All participants reported no history of an eating disorder. However, the EDI scores of three participants 
was within the range of EDI scores observed in AN (Garner, 1991), suggesting that these participants 
could potentially meet the diagnostic criteria for AN. This was considered during the analysis of the 
attention processing data. 
4 A tertile split was also conducted on the participants’ scores on the EDI. However, the findings of 
analyses when participants were divided into three groups did not differ significantly from those when 
participants were grouped into two categories. Therefore, a median split was deemed appropriate for the 
current study. 
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Feelings”, and an “Externally Oriented (or concrete) Thinking Style”. In this study, 
Cronbach’s alpha values of .79, .86 and .74 were found for the Difficultly describing 
feelings, Difficulty identifying feelings and Externally oriented thinking style subscales 
respectively, indicating that the TAS is also a reliable measure to use within the current 
sample.  
3.2.2.3. The Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) 
Given that both depression and anxiety have been shown to bias attentional 
processing of emotional material (Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, 
& van IJzendoorn, 2007; Peckham, McHugh, & Otto, 2010) we examined if the high 
and low EDI groups differed on these two variables. In the present study, Cronbach’s 
alpha values of .78 for the anxiety subscale and .71 for depression point towards a high 
degree of reliability within this sample. 
A more detailed description of the measures used in this study can be found in the 
general methodology chapter of this thesis (Chapter 2). 
3.2.3. Odd-one-out visual search task 
This task was used to assess both time taken to identify a negative word in an array of 
neutral words (orientation) and time taken to identify a neutral word in an array of 
negative words (disengagement) when primed with a series of emotional faces (happy, 
sad and angry) compared with neutral face primes. This task was adapted from Rinck 
and Becker (2005) and Smeets et al. (2008). In these studies, participants were asked 
to ascertain ‘yes’ or ‘no’ without any verification of response accuracy. The present 
study utilised Superlab® software (version 4.5) and objectively recorded participant 
responses using the Superlab® SV-1 smart voice key in order to assess correct 
identification of target words. 
3.2.4. Facial Stimuli and affective priming 
Face stimuli featured three of the six basic emotions (happiness, sadness and anger) 
and neutral affect, taken from Ekman and Friesen’s (1976) Pictures of Affect Series. 
Individual pictures were 12cm x 13cm in size and presented centrally on a 17inch 
monitor. Each facial expression was portrayed by two actors, one male and one female. 
The same actors were used to depict all facial expressions in both the orientation and 
disengagement conditions. Neutral facial expressions were used as control stimuli in 
order to measure key differences in emotional face processing.  
Chapter 3: Study 1 
114 
 
When investigating orientation, congruent face primes of particular salience in 
disordered eating were those depicting angry facial expressions (prime is angry face, 
target is negative word). Those portraying sadness were included as general negative 
emotional primes (prime is sad face, target is negative word) in order to assess if any 
observed effects were exclusive to angry primes or could be generalised to another 
negative emotion prime. Face primes portraying happiness were used as incongruent 
positive emotional primes (prime is happy face, target is negative word), whilst those 
depicting no emotional expression were used as incongruent neutral controls (prime is 
neutral face, target is negative word). When assessing disengagement, congruent face 
primes were those depicting neutral expressions (e.g. prime is neutral face, target is 
neutral word). In contrast, face primes displaying expressions of anger, sadness and 
happiness were used as incongruent emotional comparisons (e.g. prime is 
angry/sad/happy face, target is neutral word).  
3.2.5. Word stimuli 
The confounding effect of semantic heterogeneity on attention processing has 
previously been described (Green, Elliman, & Rogers, 1996). Therefore, in the present 
study neutral stimuli were taken from a single semantic category (musical instruments) 
to ensure there were no misunderstandings as to which category a particular word 
belongs. Negative words consisted of a subset of those used by Waller et al. (1996), 
whereas the musical instrument words were taken from Smeets et al. (2008). Words 
were matched for length: Negative mean = 7.05, Musical instrument mean = 6.75 
(p > .05). All words were presented in 18-point black font and displayed on a white 
background with a monitor resolution of 1280 x 800 pixels. Orientation was measured 
by assessing the time taken to identify the negative target word within a display of 19 
neutral distractors. Disengagement was assessed by measuring the time taken to 
identify a neutral target word within a display of 19 negative distractors. In order to 
avoid facilitated detection the target word did not appear directly above or below the 
fixation cross. With the exception of those above and below the fixation cross, all target 
words were presented equally often in each location giving a total of 18 possible word 
arrays. 
Two main types of visual word displays were presented to participants: (1) Face 
prime/orientation, (2) Face prime/disengagement. Within each condition eight different 
face primes were presented. These consisted of three emotional stimuli (one example 
of each emotional expression: happy, sad and angry) along with a neutral display, each 
portrayed by one male and one female. One example of each face prime was 
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displayed prior to the presentation of the 18 visual word displays, giving a total of 144 
trials in each condition (orientation/disengagement) and 288 overall. Half of the 
participants completed the orientation condition first, and the other half completed the 
disengagement condition fist. Response times were collated for each of the two main 
conditions: (1) Face prime/orientation: the time taken to identify the threat word among 
a display of neutral (musical instrument) words when primed with emotional (happy, 
sad and angry) or neutral facial expressions; (2) Face prime/disengagement: the time 
taken to identify a neutral (musical instrument) word within a set of threat words when 
primed with an emotional (happy, sad and angry) or neutral expression. 
3.2.6. Procedure 
After providing informed consent participants completed a demographic questionnaire 
(assessing age and any past/current health problems). At the start of the visual search 
task, participants were instructed to view the screen from a distance of approximately 
60cm before being given a brief description of the task. They responded to 288 trials 
(randomised for each participant), in addition to the six practice trials (words describing 
animals and household items) given at the start of the experiment. On each trial, a face 
prime (happy, sad, angry or neutral) was shown for 100ms. A fixation point was then 
presented in the centre of a screen (stimulus onset asynchrony [SOA] was set to 
100ms), followed by a 5 x 4 matrix of 20 words. This method of stimulus presentation is 
in line with previous research using visual primes (Cserjesi et al., 2011). The matrix 
contained 19 words of the same category and one word belonging to a different 
category (odd-one-out). Participants were instructed to name the target word once they 
had identified the odd-one out within the display and reaction times were recorded. 
Word displays remained on screen until the participant responded or for a maximum of 
30 seconds. To ensure that participants’ responses were not biased by their location of 
gaze, they were told to focus on the fixation cross after each response. After the visual 
search task, participants completed the EDI-2 (Garner, 1991), HADS (Zigmond & 
Snaith, 1983) and TAS-20 (Bagby et al., 1994a,b).  On completion of the study, all 
participants were verbally debriefed and were free to ask further questions relating to 
the investigation. 
3.2.7. Data Analysis  
Response times below 300ms or above 1000ms were removed from the data set in line 
with previous visual prime research (Cserjesi et al., 2011). Errors (e.g. identification of 
incorrect word, omissions) and outliers were also excluded from the reaction time data 
by locating and removing response times above two standard deviations from the 
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mean score for each individual. Independent t-tests were used to assess differences 
between the high and low EDI scorers with regard to age, eating-related 
psychopathology (EDI-2 scores), depression (HADS scores), anxiety (HADS scores) 
and alexithymia (TAS-20 scores). Data were analysed by means of two separate mixed 
measures ANOVA to assess the impact of emotional face primes on orientation 
towards and slowed disengagement from emotional word stimuli in high and low 
scorers on the EDI. To this end, the effect of EDI group status and type of face prime 
stimuli (angry, sad, happy or neutral) on attentional processing (reaction time to identify 
odd-one-out) was analysed using 2 (EDI group) x 4 (type of emotion) mixed measures 
ANOVA. Follow-up comparisons were conducted to investigate further any significant 
main effects and interactions. Two separate ANCOVA investigated the influence of 
mood variables (depression, anxiety) and alexithymia on both orientation and 
disengagement respectively. All tests were two-tailed with an alpha level of .05 unless 
otherwise stated. 
Prospective power analyses (based on a critical alpha value of .05 and power of .80), 
indicated that approximately 26 participants in each group would be needed to detect a 
large effect size using an two way Analysis of Variance (ANOVA) procedure (Cohen, 
1992). In addition, approximately 28 participants would be necessary to obtain a large 
effect size when carrying out a correlational analysis (Cohen, 1992).  Consequently, 
the inclusion of 70 participants in the current study was sufficient in order for us to be 
confident in our findings.  
3.3. Results 
3.3.1. Participant characteristics 
Analysis of the data presented in Table 1 shows that the high EDI group scored 
significantly higher than those in the low EDI group on all three EDI subscales, and the 
total score, suggesting that the two groups were orthogonal. Groups did not differ 
significantly in age. However, the high EDI group demonstrated significantly higher 
levels of depression, anxiety (HADS scores) and alexithymia (TAS-20 scores) relative 
to those in the low EDI group.  As depression, anxiety (e.g. Gilboa-Schechtman et al., 
2006) and alexithymia (e.g. Pandey, Saxena, & Dubey, 2011; Venta, Hart, & Sharp, 
2012) have been shown to bias the processing of emotion, the influence of these 
variables were considered in the analyses. 
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Table 3.1: Participant characteristics (group means ± standard deviations) 
 Low EDI 
(n = 35) 
High EDI 
(n = 35) 
 
t p 
 
 
Age 
 
Alexithymia 
 
Depression 
 
Anxiety 
 
Eating Disorders Inventory 
(EDI) 
 
Total  
 
Drive for Thinness 
 
Bulimia 
 
Body Dissatisfaction 
 
 
18.91 (0.78) 
 
40.17 (8.44) 
 
1.40 (1.50) 
 
      3.43 (3.40) 
 
 
 
 
3.60 (2.49) 
 
0.69 (1.08) 
 
0.60 (1.54) 
 
2.43 (2.20) 
 
 
19.40 (1.68) 
 
50.77 (12.22) 
 
3.37 (1.97) 
 
5.51 (3.20) 
 
 
 
 
19.06 (9.83) 
 
5.20 (4.40) 
 
2.29 (2.75) 
 
11.23 (6.26) 
 
 
1.55 
 
4.22 
 
4.71 
 
3.69 
 
 
 
 
9.02 
 
5.90 
 
3.17 
 
7.76 
 
 
0.13 
 
<0.01 
 
<0.01 
 
<0.01 
 
 
 
 
<0.01 
 
<0.01 
 
0.01 
 
<0.01 
 
 
3.3.2. Assumptions 
When tested for parametric assumptions, the distributions for each emotion were 
considered normal and no outliers above 2SD were found. Separate Levene’s tests for 
the reaction time data revealed that the between group variances were all 
homogeneous (F(1,68) ≤ 2.81, p ≥ .09), therefore, statistical tests were carried out on 
the original data for both orientation and disengagement.  
3.3.3. Orientation 
Analysis of the time taken to identify a negative word within a display of neutral words 
when primed with different emotional expressions (presented in Table 3.2) revealed no 
main effect of group and no group x emotion interaction, both tests, F < 1. From 
inspection of the means in Table 3.2 it is clear that participants in both groups did not 
differ considerably in their time taken to identify a threat word; low EDI group mean = 
4988.76 (SD = 784.11) and high EDI group mean = 4720.02 (SD = 784.11). However, 
the main effect of emotion was significant; F(3, 204) = 24.79, p < .001; ƞp² = .002, 
suggesting that the time taken to identify a threat word within a display of neutral words 
may differ depending on the type of emotional prime that is presented (see Table 3.2). 
Follow-up comparisons revealed that participants took significantly longer to identify the 
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negative word within an array of neutral words when primed with angry faces than 
when presented with sad (p < .001) and neutral (p < .001) face primes. Participants 
also took significantly longer to identify a negative word when primed with happy than 
both sad (p = .001) and neutral (p = .001) faces. However, there was no significant 
difference between time taken to identify a negative word when primed with an angry 
compared to a happy facial expression (p = 1.00). 
Table 3.2: Mean (± SD) reaction times to identify a threat word in an array of neutral words in 
low and high EDI scorers when primed with different facial expressions of emotion  
 Low EDI 
(n = 35) 
High EDI 
(n = 35) 
 
Total 
(n = 70) 
 
Angry  
 
 
5239.54 (1062.42) 
 
5058.06 (906.93) 
 
 
5148.80 (984.80) 
Happy 
 
5384.80 (966.63) 5073.92 (1129.95) 5229.36 (1055.49) 
 
Sad 
 
4601.42 (966.06) 4276.13 (812.09) 4438.77 (900.93) 
Neutral 
 
4729.26 (899.15) 4472.03 (989.05) 4600.65 (947.19) 
 
After adjusting for the effects of anxiety, depression and alexithymia using an ANCOVA, 
the main effect of emotion was no longer significant, F(3, 195) = 1.99, p = .12, ƞp² = .03. 
Although these factors were not significantly related to the type of emotion presented 
(all tests p > .05), the inclusion of covariates in the analysis did reduce the impact of 
the type of emotion presented (previously p < .001) which suggests that these factors 
do have some influence on the time taken to identify a negative word within a display of 
neutral words (orientation bias). 
3.3.4. Disengagement 
Analysis of the time taken to identify a neutral word within a display of threat words 
revealed no significant main effect of group; F < 1; low EDI group mean = 5058.40 (SD 
= 870.79) and high EDI group mean = 4901.51 (SD = 870.79). However, there was a 
significant main effect of emotion; F(3, 204) = 21.08, p < .001, ƞp² = .24 suggesting that 
the time taken to identify a neutral word may differ according to the type of emotional 
prime presented. Follow-up comparisons revealed that participants were significantly 
slower to identify a neutral word within an array of negative words when primed with 
both angry and happy facial displays than when presented with sad (all tests p < .001) 
and neutral (all tests p < .001) faces. Again, no significant differences were found 
between the time taken to identify a neutral word when primed with angry compared to 
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happy facial expressions (p = 1.00). There was also a significant group x emotion 
interaction, F(3, 204) = 3.43, p = .02, ƞp² = .05. Follow up comparisons revealed that in 
both EDI groups, no significant differences were apparent in the time taken to identify a 
neutral word when primed with angry compared with happy, and when primed with sad 
compared with neutral faces. However, the high EDI group took significantly longer to 
identify the neutral target word after being primed with angry faces than when primed 
with both neutral (p < .001) and sad (p < .001). In contrast, the low EDI group took 
significantly longer to identify the neutral target word after being primed with happy 
faces than when primed with neutral (p < .001) and sad (p < .001). Importantly, relative 
to those in the low EDI group, participants in the high EDI group were significantly 
quicker to disengage from negative words when primed with happy facial expressions 
(see Figure 3.1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1: Mean (± SD) reaction time to identify a neutral word in an array of threat words in 
low and high EDI scorers when primed with different facial expressions of emotion 
*Represents a significant difference between the two groups i.e. p < 0.05 
 
After adjusting for the effects of depression, anxiety and alexithymia in ANCOVA, the 
main effect of emotion was no longer significant, F(3, 195) = 1.07, p = .36, ƞp² = .02, 
consistent with homogeneity of regression. Again depression, anxiety and alexithymia 
were not significantly related to the type of emotion presented (all p > .05). However, 
* 
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the inclusion of covariates in the analysis did reduce the impact of the type of emotion 
presented (previously p < .001), suggesting that these confounds may have some 
effect on the time taken to identify a neutral word. Furthermore, the significant emotion 
x group interaction remained when the effect of covariates had been taken into account, 
F(3, 195) = 3.58, p = .02, ƞp² = .05, consistent with homogeneity of regression slopes. 
Interestingly, the significance of this interaction was increased when the confounding 
effects of depression, anxiety and alexithymia had been removed.  
3.3.5. Recognition accuracy 
In order to ensure that participants had correctly identified the target word, the 
Superlab® SV-1 smart voice key recorded verbal responses.  There were no significant 
differences between the two EDI groups when identifying the odd-one-out in both 
orientation and disengagement tasks (all tests p > .05). This suggests that any 
observed differences between the two groups are not a result of differences in 
identifying the target word.  
3.4. Discussion 
This study aimed to determine, in a non-clinical sample, if participants with high, 
relative to low levels of eating-related psychopathology would exhibit biased attention 
to threat-relevant words. A visual search task was employed in order to measure both 
the orientation bias and difficulty in disengagement components of attention. The 
affective priming paradigm enabled examination of the impact of emotional face primes 
on emotion-related orientation bias and disengagement.  
The prediction that all participants would display faster naming of negative target words 
in neutral distractors (orientation bias) when primed with negative (sad/angry) faces 
primes was only partially supported. Findings revealed that this advantage occurred 
when primed with both sad and neutral than when primed with angry and happy faces, 
but there were no differences between the high and low eating-related 
psychopathology groups. Overall, this suggests that the priming effect is not exclusive 
to display of anger and is not always enhanced in those high in eating-related 
psychopathology. Earlier research has frequently demonstrated the link between anger 
and attention bias in disordered eating (e.g. Harrison et al., 2010a; Oldershaw et al., 
2011). However, there has been little focus on the impact of sadness on subsequent 
attention processing. Therefore future research is needed to clarify the nature of this 
relationship. Furthermore, the prediction that all individuals would be slower to identify 
neutral target words amongst negative distractors (slowed disengagement) when 
primed with negative (angry/sad) compared with happy or neutral faces was also only 
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partially supported. This slowed disengagement occurred when primed with both angry 
and happy faces compared with sad and neutral faces primes. The influence of happy 
face primes on subsequent attention processing may therefore represent an important 
avenue for further investigation. 
There was no support for the prediction that those with higher levels of eating-related 
psychopathology would display greater orientation bias towards negative words. 
Although inconsistent with previous work examining attentional biases towards emotion 
in eating disorder patients (e.g. Harrison et al., 2010a; Rieger et al., 1998), these 
differences may be a result of participant characteristics. This is the first study to 
examine the influence of affective face primes on attentional biases and 
disengagement in disordered eating. Therefore, it is unclear to what extent attention 
bias towards negative information changes with severity of eating disorder-related 
characteristics. 
The prediction that slowed disengagement after priming with negative faces would be 
greater in those with high levels of eating-related psychopathology was not supported. 
Although this group was slightly slower than the low group to disengage from negative 
words when primed with angry facial expressions, this was not significant. However, 
relative to the low EDI group, those in the high group were significantly faster to 
disengage from negative words when primed with happy facial expressions. These 
findings could be interpreted in terms of emotional arousal. Happiness and anger 
represent highly arousing emotions, whereas sadness produces a much lower level of 
arousal (Berger, 2011). Anger is also a highly salient emotion for individuals high in 
eating-related psychopathology (Harrison et al., 2010a); therefore, the high EDI group 
may have found the presentation of an angry face prime particularly arousing, which 
may have contributed to a relative difficulty disengaging from negative words. In 
contrast, happy facial displays may result in positive arousal, which may provide a 
protective function against subsequently presented stimuli. The protective function of 
happiness appears to be much greater for those high in eating-related 
psychopathology (possibly as a result of hypersensitivity; Merwin, 2011), thus could 
reduce the tendency to dwell on negative words and result in quicker disengagement.  
In both orientation and disengagement conditions the previously significant main 
effects of emotion were no longer significant when the influence of depression, anxiety 
and alexithymia had been accounted for. This is in line with earlier work examining 
emotion regulation within eating-related psychopathology: previously observed 
differences between eating disorder patients and controls disappeared once 
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depression and anxiety were controlled for (e.g. Gilboa-Schechtman et al., 2006). The 
current findings suggest that underlying mood and alexithymia may have some impact 
on the attentional processing of negative words among those high in eating-related 
psychopathology, at least in a non-clinical sample. However, it is interesting to note 
that the significant emotion x group interaction for disengagement remained when the 
influence of depression, anxiety and alexithymia had been taken into account. It may 
be possible, therefore, to suggest that this specific interaction may occur independently 
of mood and alexithymia.  
The use of the visual search task to examine simultaneously orientation and 
disengagement represents a methodological strength of the current study. However, 
the absence of a positive target condition represents one limitation. In previous 
affective priming studies, (e.g. Cserjesi et al., 2011; LaMoult et al., 2012) positive 
targets have allowed for a more thorough explanation of the effect of priming on threat 
processing. However, it is important to note that the particular concern of the current 
study was to investigate the influence of negative emotional faces, particularly angry 
faces, on the attentional processing of negative words, given the apparent salience of 
anger within eating-related psychopathology (Harrison et al., 2010a). Therefore, 
including an investigation of the effect of a positive target condition would go beyond 
the scope of the present work. Furthermore, the findings described here relate to a 
non-clinical sample, which may limit the generalisability of these results. As the 
mechanism of slowed disengagement has yet to be examined among eating disorder 
patients, this study clearly requires replication within a clinical group in order to 
determine whether this relationship extends to those with more severe levels of eating-
related psychopathology.  
In addition, the sample size in the current study was relatively small which may have 
led to a lack of statistical power to detect a significant effect. Nevertheless, the sample 
was similar in size to that used in other non-clinical studies of attention (e.g. Pringle et 
al., 2011; Wilson & Wallis, 2013). This, combined with the small effect sizes observed 
may indicate that a significant effect would not be found with a larger sample. However, 
this study is exploratory in nature, and further research is needed to provide support for 
this assertation. 
The potential misuse of ANCOVA represents a further limitation of the present study. 
Miller and Chapman (2001) previously argued that ANCOVA is a widely misunderstood 
approach, particularly within psychopathology research. While the assumption of 
homogeneity of regression slopes is fairly well know, the importance of groups not 
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differing on potential covariates is not frequently acknowledged in the literature. 
Furthermore, researchers often turn to ANCOVA as a way of dealing with or 
“controlling for” group differences on the covariate, but in reality there is no statistical 
method by which this can be achieved (Chapman & Chapman, 1973; Fleiss & Tanur, 
1973; Lord, 1967). Consequently, its use in the current study to account for the 
influence of depression, anxiety and alexithymia may be questioned, particularly as the 
low and high EDI groups were shown to differ significantly on these variables. When 
the covariate and experimental effect (independent variable) are not independent, the 
resulting ANCOVA may obscure part of the experimental effect or may produce 
spurious experimental effects and at the very least, seriously affect the interpretation of 
results (Wildt & Ahtola, 1978). However, Maxwell and Delaney (1990) suggested that if 
the researcher has good reason to believe that group differences on the covariate 
arose by chance, ANCOVA is appropriate. In the current study, it is possible to argue 
that as a relatively healthy, non-clinical population, group differences in levels of 
depression, anxiety and alexithymia are purely coincidental. In this case, it would be 
appropriate to conduct an ANCOVA as the resulting analysis would only act to 
eliminate background noise or variance from the group and not anything substantive 
about the grouping variable. 
In sum, this study is one of the first to investigate both enhanced orientation towards 
and slowed disengagement from negative stimuli in disordered eating. It is also the first 
to utilise the visual search task, which seems to provide the most reliable method of 
measuring both components of attention bias simultaneously. Although these findings 
do not support the notion of an orientation bias towards threat in individuals high in 
eating-related psychopathology, they suggest that priming with happy faces may 
provide a protective function which reduces the tendency to dwell on negative 
emotional information. Overall, this study may help to clarify some of the attentional 
deficits implicated in the development of disordered eating, and thus inform the 
development of future eating disorder treatments. 
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Chapter 4: Study 2 
Attentional processing of emotional faces in females with non-clinical 
eating-related psychopathology: An eye-tracking study 
 
4.1. Introduction 
There is substantial evidence to suggest that eating disorder patients display 
attentional biases towards socially relevant stimuli. For example, McManus et al. 
(1996) found evidence of biased attention towards emotional words, particularly those 
relating to threat. Initial orientation biases towards threat-related words have also been 
shown in recovered eating disorder patients (e.g. Cardi et al., 2012) and those who 
display non-clinical levels of disordered eating (bulimia symptoms) (Seddon & Waller, 
2000; Waller et al., 1996). However, orientation towards facial expressions of emotion 
has yet to be examined within a non-clinical population. It is clear that the ability to 
accurately interpret the intentions of others is crucial for successful social functioning. 
Therefore, selective attention to angry or threatening emotional expressions could lead 
to misunderstandings during social interactions, which may undermine or inhibit the 
formation of significant social bonds with others. As a result, difficulties in this area may 
help to reinforce eating disordered thinking and represent a risk factor for the future 
development of more serious eating disorders in those with poor social functioning 
(Fairburn et al., 2003a). 
In addition to the concept of attentional orientation, recent research has provided 
support for the link between eating-related psychopathology and emotional avoidance 
(e.g. Davies et al., 2011; Quinton, 2004). Emotional avoidance is described as one of 
the central maintaining factors in Schmidt and Treasure’s (2006) cognitive 
interpersonal maintenance model of anorexia nervosa. According to this model, the 
avoidance of emotion addresses the need to avoid intense negative emotions and to 
evade social interactions in which these emotions are likely to be expressed. 
Specifically, the avoidance of anger is often demonstrated in people with eating 
disorders (Waller et al., 2003). Anger is perceived as a particularly salient and 
threatening emotion for eating disorder patients (Fox & Power, 2009; Ioannou & Fox, 
2009). Therefore, individuals with eating disorders often suppress or inhibit feelings of 
anger as a means of coping with this ‘dangerous’ emotion, yet this practice is likely to 
maintain eating disordered thinking (Fox & Froom, 2009).  
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Overall, there is considerable evidence to support both initial orientation towards and 
the avoidance of emotional information within eating-related psychopathology. 
However, previous research has failed to simultaneously examine these specific 
components of attentional processing. To date, the majority of work assessing 
attentional bias in participants with disordered eating has tended to use variants of 
either the Stroop or dot-probe tasks. However, as noted by Giel et al. (2011), these 
methods lack the appropriate temporal resolution to clearly delineate the nature of 
attentional biases. Greater response latencies on these tasks might reflect a bias 
towards a stimulus (orientation) or away from it (avoidance). Orientation is thought to 
be an automatic process that occurs early in the temporal processing of a stimulus, 
whereas avoidance is thought to be a later, strategically controlled, process.  Studies 
using the dot-probe task utilise different presentation times to try and distinguish 
between these two processes. However, this task only provides a ‘snap shot’ of the 
location of attention at a given moment in time, which is a notable limitation as the time 
chosen for this sampling can influence the direction of bias observed (Cooper & 
Langton, 2006).  Eye-tracking technology enables the continuous measurement of eye-
movements using a high temporal resolution, thus it is able to overcome the limitations 
of previous studies. Eye-tracking has been used successfully to investigate the 
processing of salient cues in different participant groups (Caivo et al., 2007; Mogg et 
al., 2003; Nummenmaa et al., 2006). Notably, it has been used successfully to 
investigate attentional biases to food- and body-related cues in participants with clinical 
(Giel et al, 2011) and non-clinical disordered eating (Gao et al., 2011; Hewig et al., 
2008).  With this in mind, the current study utilised eye-tracking in order to establish if 
participants who could be considered ‘at risk’ of developing an ED would exhibit biased 
attention towards angry faces. A further aim was to determine if participants with high 
levels of eating-related psychopathology would demonstrate increased avoidance in 
response to threatening information relative to those with lower levels of disordered 
eating. 
In the present study, participants with high or low scores on the eating and weight 
related subscales of the Eating Disorders Inventory (EDI; Garner, 1991) were 
presented with pairs of faces (angry-neutral or happy-neutral) and asked to inspect 
them under free viewing conditions (as in Giel et al., 2011). Eye-movements were 
continuously monitored using an eye-tracker. Given previous findings of an attention 
bias to angry faces in patients with EDs (Harrison et al., 2010a,b), it was hypothesised 
that high EDI scorers would demonstrate a greater tendency to initially fixate on the 
angry faces than would low EDI scorers. It is also expected that high EDI scorers would 
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spend longer during these initial fixations looking at the angry faces than would low 
scorers. Both of these findings would suggest biased orienting to these threatening 
stimuli. Total gaze duration is also thought to provide a measure of attentional 
engagement. In this way, longer daze durations on the angry faces may indicate a 
difficulty disengaging from threat. However, longer total gaze duration times on the 
neutral faces may be interpreted in terms of emotional avoidance. Based on findings of 
emotional avoidance in eating disorders (Davies et al., 2011; Quinton, 2004), it was 
expected that participants reporting high levels of disordered eating would exhibit 
longer gaze duration times on the neutral faces than would low EDI scorers. This 
finding would indicate increased avoidance of threat-related stimuli in the high EDI 
group. In the continuous analysis of the data, it was predicted that the percentage and 
duration of initial fixations on angry expressions and the total gaze duration on neutral 
faces would be positively related to scores on the EDI subscales of drive-for-thinness, 
body dissatisfaction and bulimia. 
4.2. Method 
4.2.1. Participants  
Fifty-two female volunteers5 aged between 18 and 29 (mean (M) age = 22.13, SD = 
2.48) took part in the study. All participants were categorised according to their scores 
in the eating-disorder-related subscales of the 2nd edition of the Eating Disorders 
Inventory (EDI-2; Garner, 1991). Two groups were formed on the basis of a median 
split of the scores on the EDI (median = 7.5)6. Participants with scores of 7.5 or below 
were categorised as the low EDI group (n = 26, M = 2.65, SD = 2.56) and those with 
scores of 7.6 and above were classified as the high EDI group (n = 26, M = 19.19, SD 
= 11.19). The study was approved by the research ethics committee of Loughborough 
University.  
4.2.2. Measures 
4.2.2.1. Eating Disorders Inventory (EDI-2; Garner, 1991) 
This continuous measure consists of 23 items assessing drive for thinness, bulimia and 
body dissatisfaction. The reliability of this measure was confirmed in the current sample, 
                                            
5 All participants reported no history of an eating disorder. However, the EDI scores of two participants 
were within the range of EDI scorers observed in patients with AN (Garner, 1991), which suggests that 
could potentially meet the criteria for AN. This was considered during the analysis of the face processing 
data. 
6 A tertile split was also conducted on the participants’ scores on the EDI. However, the findings of 
analyses when participants were divided into three groups were comparable to those when participants 
were grouped into two categories. Therefore, a median split was deemed appropriate for the current study. 
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as Cronbach’s alpha values of .89, .88 and .92 were found for the drive for thinness, 
bulimia and body dissatisfaction subscales respectively. 
4.2.2.2. Beck Depression Inventory (BDI-II; Beck et al., 1996)   
The 21-item measure was used to assess the presence and severity of depression 
within the participant sample. A high Cronbach’s alpha score of .92 was found in the 
present study, suggesting a high degree of reliability. 
4.2.2.3. Toronto Alexithymia Scale (TAS-20; Bagby et al., 1994a,b) 
This 20-item scale was used to assess the presence and severity of alexithymia within 
the current sample. This measure consists of the three “Difficulty Identifying Feelings”, 
“Difficulty Describing Feelings”, and an “Externally Oriented (or concrete) Thinking 
Style”. The reliability of this measure was confirmed in the current sample, with 
Cronbach’s alpha values of .86, .93 and .80 for the Difficulty identifying feelings, 
Difficultly describing feelings and Externally oriented thinking style subscales 
respectively. 
4.2.2.4. State -Trait Anxiety Inventory (STAI-T; Spielberger et al., 1970) 
The 20-item trait subscale of the STAI-T was used to assess dispositional tendencies 
towards anxiety within the current sample. The reliability of this measure was confirmed 
in the current sample, with a Cronbach’s alpha score of .96. 
An in-depth description of the measures used in this study can be found in the general 
methodology chapter of this thesis (Chapter 2). 
4.2.3. Facial Stimuli 
A set of 36 colour photographs of 12 individuals (six males, six females) portraying 
three different facial expressions (happiness, anger and neutral affect) was drawn from 
the BU-3DFE database7 (Yin et al., 2006) for use in the Facial Attention (FA) task. The 
three photographs from each individual were combined to produce two pairs (neutral-
happy and neutral-angry), which resulted in a total of 24 stimuli that were used in the 
FA. The individual pictures from each pair were 12cm x 13cm and were displayed in 
two opposing corners of the computer screen (top left/bottom right or top right/bottom 
left) against a white background with their innermost corner located 1.5cm from the 
screen’s centre. The location (left/right) of emotional and neutral stimuli was fully 
                                            
7 These 3D stimuli were produced using computer manipulations of 2D photographs of posed facial 
expressions. The authors reported an overall accuracy rate of 96% for the recognition of the emotional 
expressions portrayed.  
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counterbalanced across trials. This procedure is consistent with Giel et al. (2011). An 
additional set of 14 faces (seven male, seven female) portraying different emotional 
expressions (happiness, sadness, anger, fear, surprise, disgust & neutral affect) was 
drawn from the BU-3DFE for use in the Facial Emotion Recognition (FER) task. The 
FER task was primarily used to assess emotion recognition ability within the current 
sample.  
4.2.4. Apparatus 
Gaze data were collected using Tobii 1750 eye-tracker and analysed using ClearView 
analysis software. This technology uses a non-invasive infrared-based binocular eye-
tracking technique that does not require the participant to be constrained using a chin 
rest or bite bar, as it compensates for head movements when calculating the direction 
and location of gaze. The data were collected at a sampling rate of 50 Hz with a spatial 
acuity of 0.25° to 0.5°. Binocular averaging was used to ensure that the drift was 
maintained below 0.5°. All stimuli were displayed on a 17 inch computer screen with a 
resolution of 1280 x 1024 pixels.  
4.2.5. Procedure 
Once participants had provided full written informed consent they were asked to 
complete a general demographic questionnaire (to report age and any past/current 
health problems), followed by a battery of questionnaires (EDI-2, BDI-II, TAS-20 and 
STAI-T) and then the FA task. During the FA task participants were seated in a sturdy 
chair with a fixed back and viewed the screen from a distance of approximately 60cm. 
In order to ensure optimum gaze data quality the eye-tracker was calibrated for each 
individual (using a standardised 9-point calibration procedure) prior to the beginning of 
the FA task.  
Each trial of the FA task consisted of a fixation cross (presented centrally for 2000ms), 
followed by a pair of faces which was displayed for 3000ms. The FA task was designed 
as a free-viewing task. Participants were asked to look at the faces on screen as if they 
were watching a television programme, but were instructed to return their focus to the 
central fixation cross whenever it appeared between trials. The 24 stimulus pairs were 
presented in a new randomised order for each participant. Following the FA task, 
participants were asked to complete a facial emotion recognition (FER) task, during 
which they were presented with a random sequence of fourteen faces, each depicting 
one of seven different emotional expressions (angry, happy, disgusted, surprised, sad, 
fearful and neutral affect) and were asked to identify the emotion displayed. Each 
emotion was depicted in two different pictures (one male, one female). Each face 
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remained on screen until the participant indicated, via a key press, that they had 
identified the emotion portrayed. Following this, seven emotion labels were presented 
on screen (the order of which was randomised on each trial) and participants indicated 
the appropriate label for the facial expression they had just seen. They also rated the 
pleasantness of each picture using a visual analogue scale from 0 (not at all pleasant) 
to 100 (extremely pleasant). 
4.2.6. Gaze Data  
Raw gaze data were condensed using ClearView analysis software. The emotional and 
neutral facial expressions presented on each trial were defined as areas of interest 
(AOI) and subsequent data analysis was conducted exclusively on these AOIs. In line 
with Giel et al. (2011), three key variables were extracted from the gaze data; the 
location of the initial fixation after trial onset (i.e. percentage of first fixations on each 
AOI), the duration of this fixation (in milliseconds), and the total gaze duration (in 
milliseconds) on each AOI across the entire trial. The first two variables are thought to 
reflect initial orienting of attention, with the location indicating increased orienting of 
attention to a particularly salient stimulus and the duration of this initial fixation 
reflecting the depth of processing. The total duration of gaze on each AOI is thought to 
reflect the cognitive load associated with processing a stimulus or interest in what is 
presented at the location. However, this metric can also be interpreted in terms of 
motivational processes such as aversion and reward, with increased gaze durations 
indicating attentional engagement and reduced gaze lengths signifying avoidance. A 
direction bias score was calculated for the happy and angry faces by subtracting the 
percentage of initial fixations on neutral faces from the percentage of initial fixations on 
the emotional faces. Positive scores reflect a greater tendency to initially attend to the 
emotional expressions. Similarly, an initial fixation duration bias score was also 
calculated by subtracting the duration of initial fixations on the neutral faces from the 
duration of initial fixations on the emotional faces. Positive scores reflect a greater 
tendency for longer initial fixations on the emotional faces compared to the neutral. 
Finally, a gaze duration bias score was calculated by subtracting the total gaze 
duration on the neutral faces from the total gaze duration on the emotional faces. 
Positive scores suggest participants spent longer looking at the emotional expressions, 
whereas negative scores indicate greater time was spent fixating on neutral faces, 
which could be interpreted as avoidance of the emotional faces.  
 
 
Chapter 4: Study 2 
130 
 
4.2.7. Data Analysis 
Independent t-tests were used to assess the significance of differences between the 
high and low EDI scorers in age, eating-related psychopathology (EDI scores), 
depression (BDI scores), alexithymia (TAS-20 scores) and trait anxiety (STAI-T scores). 
Differences in initial orienting (direction bias score and initial fixation duration bias 
score) were analysed using separate 2 (EDI group) x 2 (type of emotion) mixed 
factorial ANOVA with EDI group (high vs low scorers) as the between subjects factor 
and emotion (angry vs happy expressions) as the within subjects factor. Correlational 
analyses were also conducted to assess the influence of mood, alexithymia and eating-
related psychopathology on face processing. All tests were two-tailed with an alpha 
level of .05 unless otherwise stated. 
Power analyses (based on a critical alpha value of .05 and power of .80), revealed that 
26 participants in each group would be needed to detect a large effect size using a two-
way ANOVA (Cohen, 1992). Furthermore, Cohen (1992) indicated that approximately 
28 participants would be needed to achieve a large effect size when conducting a 
correlational analysis. Therefore, the final total of 52 participants was deemed 
appropriate in the present study. 
4.3. Results 
4.3.1. Participant characteristics8 
Analysis of the data presented in Table 4.1 revealed that participants in the high EDI 
group scored significantly higher than those in the low EDI group on all three subscales 
of the EDI, suggesting that the two groups were truly orthogonal. The two groups did 
not differ significantly in age or on the measures of alexithymia (TAS-20) and 
depression (BDI-II). However, the high EDI group were significantly more trait anxious 
than were the low EDI group. As trait anxiety has been shown to bias processing of 
threat (Fox et al., 2002), the influence of this variable will need to be controlled for 
when analysing the face processing data.  
 
 
 
                                            
8 Mood and eating-related psychopathology scores were skewed and there were problems concerning 
homogeneity of variance, which violate parametric assumptions. Therefore, the results were confirmed 
using non-parametric Mann Whitney tests. The results were identical therefore the original parametric tests 
were reported.  
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Table 4.1: Participant characteristics (group means ± standard deviations) 
 Low EDI 
(n = 26) 
High EDI 
(n = 26) 
 
t p 
 
Age 
 
21.92 (2.87) 
 
 
22.35 (2.06) 
 
 
.61 
 
 
.54 
Alexithymia 43.19 (14.32) 
 
48.38 (14.52) 
 
1.30 .20 
Depression 4.96 (4.15) 
 
8.62 (8.88) 
 
1.90 .06 
Anxiety 35.04 (10.68) 
 
43.50 (10.69) 
 
2.86 .01 
Eating Disorders 
Inventory (EDI) 
 
    
Total 2.65 (2.56) 
 
19.19 (11.19) 
 
7.35 <.001 
Drive for 
Thinness 
 
.35 (0.80) 
 
4.77 (4.49) 
 
4.64 <.001 
Bulimia .08 (0.39) 
 
1.19 (2.26) 
 
2.48 .02 
Body 
dissatisfaction 
1.19 (1.52) 8.42 (4.51) 7.75 <.001 
 
4.3.2. Attentional Orienting 
Analysis of the participants’ direction bias scores (presented in Table 4.2) revealed no 
significant main effects of emotion or group; both tests F < 1. From inspection of the 
means in Table 4.2 it is clear that participants in both groups tended to initially fixate on 
the neutral expressions than the emotional; low EDI group mean = -3.85 (SD = 18.62) 
and high EDI group mean = -11.66 (SD = 17.98). In this way, high EDI scorers seem to 
show a greater bias towards neutral expressions than did low scorers in trials featuring 
both angry and happy emotions. However, despite this apparent difference, the group x 
emotion interaction was not significant; F(1, 50) = 0.14, p = .71,  ƞp²  < .003.  
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Table 4.2: Mean initial fixation direction and duration scores for angry and happy emotional 
expressions in high and low EDI individuals (standard deviations are presented in 
parentheses) 
 Low EDI             
(n = 26) 
 High EDI                   
(n =26)  
 Angry Happy Angry Happy 
 
Direction Bias Score 
for Initial Fixation a 
 
-5.03 (17.13) 
 
-2.67 (20.27) 
 
-13.81 (15.83) 
 
-9.51 (19.98) 
 
Initial Fixation 
Duration Bias Score 
c 
 
183.56 (338.50) 
 
185.73 (596.46) 
 
157.77 (284.33) 
 
109.06 
(299.94) 
a A direction bias score was calculated by subtracting the percentage of initial fixations on emotional faces 
(both angry and happy) from the percentage of initial fixations on the neutral faces. Positive scores reflect 
a tendency to initially pay attention to emotional expressions. 
b An initial fixation duration bias score was calculated by subtracting the duration of initial fixations on the 
emotional faces (both angry and happy) from the duration of initial fixations on the neutral faces. Positive 
scores reflect a tendency to initially fixate longer on emotional faces over neutral ones. 
 
Analysis of the participants’ initial fixation duration bias scores (presented in Table 4.2) 
revealed no main effect of emotion and no group x emotion interaction; both tests F < 
1. From inspection of the means in Table 4.2, it is clear that, for both groups, the initial 
fixations were longer for emotional expressions than for neutral; low EDI group mean = 
184.64 (SD = 309.78) and high EDI group mean = 133.41 (SD = 469.03). Interestingly, 
these findings suggest that the low EDI group spent longer looking at emotional faces 
than did the high EDI group. Nevertheless, the apparent group difference in bias was 
not significant; F(1, 50) = .34, p = .56, ƞp² < .01.  
As previously reported, participants in the high EDI group were significantly more trait 
anxious than those in the low EDI group. In order to control for the possible effect of 
trait anxiety on attentional processing, an analysis of covariance (ANCOVA) was 
conducted.  When analysing participants’ direction bias scores, trait anxiety was not 
significantly related to the type of emotion presented or the group x emotion interaction; 
all tests F < 1. However, after adjusting for the effect of trait anxiety within the main 
effect of group was found to be significant F(1, 49) = 5.86, p = .02, ƞp² < .12. However, 
trait anxiety was not shown to exert a significant effect on any of the analyses 
regarding participants’ initial fixation duration bias scores; all tests F < 1. Taken 
together, these findings suggest that trait anxiety may have a partial effect on the 
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attentional processing of emotion in those with varying levels of eating-related 
psychopathology. 
 
 
 
 
 
 
 
 
 
 
Figure 4.1: Gaze duration bias scores for angry and happy faces in low and high EDI 
individuals (error bars show ± one standard error) 
a Separate gaze duration bias scores were calculated for angry and happy expressions by subtracting the 
total gaze duration on the emotional face from the total gaze duration on the neutral face 
 
4.3.3. Attentional engagement 
Analysis of the gaze duration bias scores (presented in Figure 4.1) revealed no 
significant group x emotion interaction; F < 1. However, there was a non-significant 
trend for group as indicated by observed differences in the duration bias scores for the 
low EDI group (M = 61.91, SD = 762.67) and high EDI group (M = -283.06, SD = 
727.05); F(1, 50) = 3.19, p = .08, ƞp² < .06. There was also a significant main effect of 
emotion as larger bias scores were observed for angry expressions (M = -210.62, SD = 
762.67) relative to happy (M = -10.54, SD = 727.05); F(1, 50) = 10.34, p = .01, ƞp² < 
.17. This may suggest that attentional engagement may vary depending on the type of 
emotion being presented. Specifically, these findings demonstrate that participants 
spent longer looking at neutral compared to angry faces. 
Analysis of the gaze duration bias scores when accounting for trait anxiety using 
ANCOVA revealed no significant relationships for both group and the emotion x group 
interaction, all tests F < 1. However, the significance of the main effect of emotion was 
reduced when trait anxiety had been statically accounted for; F(1, 49) = 6.48, p = 0.01, 
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ƞp² < .12 (previously p = .002). Again, this points towards the partial role of trait anxiety 
in influencing the processing of emotional information.  
4.3.4. Facial emotion recognition and pleasantness ratings 
Analysis of the participants’ emotion recognition accuracy (presented in Table 4.3) 
revealed a significant main effect of emotion; F(6, 300) = 28.56, p <.001, ƞp² < .36. As 
can be seen in Table 4.3, relative to those in the low group, participants in the high EDI 
group were less accurate at identifying emotional expressions depicting disgust and 
fear relative to those in the low EDI group. However, there was no main effect of group; 
F(1, 50) = 1.83, p = .18, ƞp² = .04, and no group x emotion interaction; F(6, 300) = 1.82, 
p = .10, ƞp² = .04 respectively. 
Analysis of the participants’ pleasantness ratings (presented in Table 4.3) did not 
reveal a significant main effect of group; F(1, 50) = .77, p = .39, ƞp² < .02. However, 
there was a significant main effect of emotion; F(6, 300) = 121.78, p <.001, ƞp² < 0.71. 
There was also a significant group x emotion interaction; F(6, 300) = 3.37, p = < .01, 
ƞp² < .06. Pairwise comparisons using independent t-tests revealed that the high EDI 
group rated fear and angry facial expressions as significantly less pleasant than did the 
low EDI group; t(50) = 3.19, p = .01 and t(50) = 2.73, p =  .01 respectively. No other 
differences were significant, all tests p > .05.  
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Table 4.3: Mean percentage of emotional expressions correctly recognised and mean 
pleasantness ratings for each expression as a function of participant group (standard deviations 
are shown in parentheses) 
 Emotion Recognition  Pleasantness Ratings  
Type of emotion  Low EDI 
(n = 26) 
High EDI 
(n = 26) 
Low EDI 
(n = 26) 
High EDI 
(n = 26) 
 
Disgust 
 
78.85 (35.14) 
 
73.08 (32.34) 
 
21.27 (13.94) 
 
19.88 (6.92) 
Fear 71.15 (25.19) 59.62 (28.35) 31.19 (11.39) 21.77 (9.88) 
Happiness 100 (0) 100 (0) 68.23 (23.48) 77.31 (10.06) 
Surprise 94.23 (16.29) 96.15 (13.59) 42.77 (9.97) 42.85 (14.48) 
Neutral 98.08 (9.81) 84.62 (23.53) 40.65 (11.26) 44.31 (11.73) 
Sadness 100 (0) 98.08 (9.81) 20.12 (15.52) 17.69 (11.80) 
Anger 94.23 (16.29) 98.08 (9.81) 25.31 (13.86) 16.88 (7.41) 
 
4.3.5. The relationship between mood, alexithymia and eating-related 
psychopathology 
Correlational analysis revealed that total EDI score was positively related to 
depression, alexithymia and trait anxiety; r(52) = .64, p < .001, r(52) = .30, p < .001 and 
r(52) = .49, p < .001 respectively. Similarly, depression was positively related to 
alexithymia and trait anxiety; r(52) = .36, p = .01 and r(52) = .60, p < .001 respectively. 
Furthermore, alexithymia was positively related to trait anxiety; r(52) = .66, p < .001. As 
a result, it is possible that mood and alexithymia may have contributed to the 
differences in face processing reported above. Therefore, we assessed the 
interrelationships between mood, alexithymia, eating-related psychopathology and 
measures of face processing (attentional processing and emotion recognition). 
4.3.6. The influence of mood, alexithymia and eating-related psychopathology on face 
processing 
Correlational analysis revealed that initial fixation bias scores (direction and duration) 
were not significantly related to depression, trait anxiety, alexithymia or any of the EDI 
subscales, all tests p >.05. Similarly, gaze duration bias scores (for happy and angry 
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expressions) were not significantly related to scores on the body dissatisfaction or 
bulimia subscales of the EDI or to depression, alexithymia and trait anxiety; all tests p > 
.05. However, gaze duration bias scores for both happy and angry expressions were 
significantly related to scores on the drive for thinness subscale (DFT) of the EDI; r(52) 
= -.35, p = .01 and r(52) = -.29, p = .04 respectively. This suggests that higher DFT 
scores were associated with longer fixation times on neutral expressions compared to 
emotional.  
4.4. Discussion 
The primary aim of this study was to examine if the bias towards threatening (i.e. angry) 
faces that has been observed in patients with eating disorders generalised to 
participants with non-clinical levels of eating-related psychopathology. A further aim 
was to determine if participants high in eating-related psychopathology would 
demonstrate avoidance in response to threatening (angry) faces. Eye-tracking 
technology was used to monitor continuous attentional deployment in participants 
scoring high and low on the eating and weight-related subscales of the Eating Disorder 
Inventory (EDI) during free visual exploration of a series of face pairs (angry-neutral 
and happy-neutral).  
The prediction that high EDI scorers would demonstrate a greater tendency to initially 
fixate on the angry faces than would low EDI scorers was not supported by our findings, 
as both groups exhibited a tendency to orient attention towards neutral faces. Similarly, 
the prediction that high EDI scorers would spend longer during these initial fixations 
looking at angry faces than would low scorers was not supported. Interestingly, both 
groups spent longer looking at emotional faces compared to neutral, but there was no 
bias towards angry over happy in either group. Taken together these findings fail to 
provide evidence of an orientation bias towards threat in participants ‘at risk’ of 
developing an eating disorder. These findings were also replicated in our continuous 
analysis, as no significant relationships emerged between eating-related 
psychopathology (scores on the EDI subscales) and the percentage of initial fixations 
or the duration of these fixations. The lack of evidence for an orienting of attention 
towards both angry and happy faces conflicts with much of the previous literature on 
attentional bias in eating disorders (Cardi et al., 2012; Harrison et al., 2010a; Kanakam 
et al., 2013). However, it is possible that these discrepancies are a result of the type of 
participant studied. In this way, the previously observed attentional biases towards 
threat may not be generalisable to non-clinical samples. 
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Although not significant, high EDI scorers were found to exhibit longer total gaze 
durations on the neutral faces compared to low EDI scorers which partially supports 
our initial hypothesis. Specifically, high scorers looked longer at neutral faces when 
presented with both angry-neutral and happy-neutral pairs which can be interpreted as 
avoidance of emotion.  The finding of avoidance in those high in eating-related 
psychopathology supports previous research which has demonstrated emotional 
avoidance among eating disorder patients (Davies et al., 2011; Quinton, 2004). The 
avoidance of threat (angry faces) in the current sample also supports the notion that 
anger is perceived as a threatening and highly salient emotion for those high in eating-
related psychopathology (Fox, 2009; Fox & Power, 2009; Ioannou & Fox, 2009). 
Subsequent pleasantness ratings also lend support to this idea, with high EDI 
individuals rating angry expressions as significantly less pleasant than did the low EDI 
group.  
Interestingly, trait anxiety was shown to have a partial influence on attentional orienting 
towards threat. Specifically, when examining participants’ direction bias scores, the 
previously non-significant main effect of group became significant when the impact of 
trait anxiety had been statistically taken into account. Furthermore, analysis of the gaze 
duration bias scores revealed that the significance of the main effect of emotion was 
considerably reduced when trait anxiety has been taken into account. Overall, these 
findings suggest that concurrent trait anxiety may have some effect on the processing 
of emotional faces in the current sample. To date, the impact of underlying mood 
variables on attentional processing within eating-related psychopathology has 
remained relatively unacknowledged in the literature. Therefore, replication of these 
findings is necessary before conclusions regarding the impact of trait anxiety on the 
processing of emotional faces can be drawn. 
In addition, findings from the continuous analysis confirm that eating-related 
psychopathology was associated with a bias away from the emotional faces. However, 
this relationship was only apparent with scores on the drive for thinness (DFT) 
subscale of the EDI and not bulimia or body dissatisfaction. Importantly, the significant 
relationship between DFT and the avoidance of emotional faces remained after 
controlling for trait anxiety, depression and alexithymia. However, the relationship 
between trait anxiety and emotional avoidance became non-significant after controlling 
for DFT. This may imply that concerns with weight, shape and dieting are key factors in 
explaining the emotional avoidance response observed. Taken together, these findings 
suggest that dieting and weight concerns may lead an individual to avoid emotional 
(particularly threat-related) information.  
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From a theoretical perspective, both motivational and cognitive mechanisms may 
contribute to the avoidance response observed in high EDI individuals (Kaye, 2008; 
Kaye, Fudge, & Paulus, 2009). Based on the current findings, it may be suggested that 
individuals high in eating-related psychopathology initially deploy attention to emotional 
expressions in the same way that healthy eaters do. However, the gaze data reveal 
that it is only after an initial phase, whereby the particular stimulus is encoded and 
identified as an emotional expression that disordered eaters begin to avoid this image. 
This is supported by findings from the emotion recognition task, which demonstrated 
that the high and low EDI groups did not differ significantly in their identification of both 
angry and happy faces. In other words, there are no differences in the incentive 
salience of emotional information between the high and low EDI groups initially, but it is 
the later dysfunctional cognitions present in highly disordered eaters which lead to the 
emotional avoidance observed. In this way, disorder-specific dysfunctional cognitions 
may attempt to resolve conflicting short- and long-term goals in high EDI individuals 
through the re-evaluation and subsequent avoidance of potentially harmful emotional 
information (Kaye, 2008).  
The aim to account for the influence of important individual difference variables 
(depression, anxiety, alexithymia and eating-related psychopathology) on attentional 
processing represents one of the main strengths of the current investigation.  As a 
result, the findings of this study may have potential explanatory power for 
understanding much of the variability in previous emotion processing research. To our 
knowledge, this is also the first study to use eye-tracking technology as a measure of 
attentional processing in a sample of non-clinical disordered eaters. The use of this 
technology to continuously monitor the allocation of attention by the participants 
throughout the facial attention task represents a methodological strength of the current 
study, as it overcomes some of the weaknesses of previously used paradigms (Stroop 
and dot-probe). Nevertheless, there are a few notable limitations that need to be taken 
into consideration. Firstly, the size of the sample was quite small which may have 
resulted in diminished statistical power to detect a significant effect. However, this is 
greater than the sample sizes reported in other eye-tracking studies involving 
participants with clinical (Giel et al., 2011) and non-clinical eating-related 
psychopathology (Gao et al., 2011; Hewig et al., 2008). The effect sizes observed in 
the present study were also relatively small, suggesting that the significance of the 
effect may not have increased with a greater sample. A further limitation concerns the 
number of stimuli presented in the face processing tasks of the current study. Although 
the number of face pairs (24) used in the facial attention task is comparable to the 
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number of picture pairs (30) presented in Giel et al. (2011), it is considerably less than 
the number of word pairs (120) used in Gao et al. (2011). The number of stimuli used in 
the facial emotion recognition task (14; two examples of each of the seven emotions) is 
also fewer than have been used in previous studies, for example Ridout, Thom and 
Wallis (2010) who presented 28 stimuli (four examples of each emotion). Using a 
greater number of trials would clearly have improved the reliability of the estimate of 
the group means; however it is unlikely that a substantially different pattern of results 
would have been found if the number of stimuli was increased. 
In addition, it is possible that the use of ANCOVA to ‘control for’ group differences in 
trait anxiety may have not been a suitable method of analysis. Previously, Miller and 
Chapman (2001) have suggested that the covariate must be independent from the 
experimental effect (or independent variable). As a result, the use of ANCOVA to 
examine the influence of anxiety on attention processing may be questioned, as high 
and low EDI groups were shown to differ significantly on this variable. This may have 
obscured the findings and potentially compromised the interpretation of the ANCOVA 
(Wildt & Ahtola, 1978). Nevertheless, it is argued that when group differences on the 
covariate occur by chance, the use of ANCOVA is appropriate (Maxwell & Delaney, 
1990). In the relatively healthy, non-clinical sample examined in the current study it is 
likely that differences in anxiety may have arisen by chance, therefore the use of 
ANCOVA in this case would be suitable. In this case, the resulting analysis would act 
only to reduce background ‘noise’ from the group and not anything substantive about 
the grouping variable.  
Overall, the findings of this study do not support the notion of an early orientation bias 
towards threat in those with non-clinical eating-related psychopathology. However, 
there was clear evidence that participants with relatively high levels of disordered 
eating, particularly relating to drive for thinness, were more likely to attend to neutral 
faces rather than emotion (happy and angry), which could be interpreted as evidence 
of emotional avoidance. Although it is necessary to replicate these findings before 
reliable conclusions can be drawn, this study points towards impaired attentional 
processing in non-clinical eating-related psychopathology. Indeed, problems attending 
to emotional faces are likely to negatively impact on social functioning and could 
potentially act as a risk factor for the future development of a serious eating disorder in 
those who selectively avoid threatening emotional displays. Although preliminary in its 
conclusions, this study also points towards a focus on emotional factors in the 
treatment of eating disorders. Challenging the currently held negative perception of 
emotions as ‘unpleasant’ or threatening’, may therefore represent an important first 
Chapter 4: Study 2 
140 
 
step towards improving emotion regulation in these individuals. In this way, 
encouraging the use of more effective ways of managing both positive and negative 
emotions may help to prevent the development of an eating disorder in those with 
already high levels of eating-related psychopathology. It is also hoped that a greater 
understanding of the factors that contribute to disordered eating-related 
psychopathology would also guide clinicians towards more successful eating disorder 
treatments. 
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Chapter 5: Study 3 
Pilot study examining the efficacy of attention training to reduce bias 
towards threat in women with non-clinical eating-related psychopathology 
 
5.1. Introduction 
Research has consistently shown that individuals high in eating-related 
psychopathology display significant attentional biases towards emotional stimuli, 
particularly those which are considered aversive or threatening (e.g. McManus et al., 
2006; Quinton, 2004; Rieger et al., 1998). However, heightened attention to threatening 
events or situations could be maladaptive for social functioning. For example, selective 
attention to angry emotional expressions may lead to misunderstandings during social 
interactions, possibly undermining or preventing the formation of significant social 
bonds. Earlier work has frequently shown that social isolation or loneliness may play a 
key role in contributing to the onset of disordered eating (Fairburn & Harrison, 2003; 
Jackson et al., 2005; McClintok & Evans, 2001). Therefore, as previously indicated 
(Fairburn et al., 2003a; Harrison et al., 2010a), attentional biases towards social or 
emotional information may represent a potential risk factor for future eating disorder 
development. With this in mind, identifying methods of modifying these biases could 
lead to a targeted intervention for eating disorders (Renwick et al., 2013a,b) 
Recently, there has been increasing evidence (see Bar-Haim, 2010 for a review) to 
suggest that attentional biases can be modified through the use of Attention Training 
(AT). This training has normally been based around modified versions of the dot-probe 
paradigm. The dot-probe task involves the presentation of two stimuli (e.g. an angry 
and neutral face) side-by-side, which are then replaced by a probe stimulus in one of 
the two locations. The participants are then required to respond to the stimulus (e.g. 
identify its orientation) as quickly as possible. Differences in response times when the 
probe appears in the previous location of the emotional faces compared to neutral 
faces are used to infer the focus of attention during face presentation. However, in the 
AT paradigm, the probe always appears in the location of the neutral stimulus so that 
participants are trained to direct their attention towards neutral stimuli and away from 
threat.  
The theory behind attention training is linked to the notion that biased attention 
maintains the disorder; therefore changing the orientation of attention should work to 
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reduce eating disorder symptoms. Individuals with eating disorders are shown to 
encounter a number of difficulties processing emotional events and experiences, 
particularly those which are perceived as negative or threatening (e.g. Harrison et al., 
2010a; Svaldi et al., 2012). Often, eating disorder patients use eating disordered 
behaviour as a means of coping or dealing with aversive emotion.  Specifically, the 
interpersonal maintenance model of anorexia nervosa developed by Schmidt and 
Treasure (2006) points towards the role of anorectic symptoms in facilitating the 
avoidance of negative affect. As a result, the exclusive mental focus on food and eating 
results in reduced emotional salience, the experience of emotional ‘numbness’, and the 
subsequent avoidance of social interactions. Previous research has also demonstrated 
how different components of emotion processing may act to maintain specific eating 
disorder behaviors. For example, dietary restraint has been associated with the 
avoidance of negative or threatening emotional information. However, binge/purge 
behavior may help an individual reduce their experience of negative effect once it has 
occurred (Luck, Waller, Meyer, Ussher, & Lacey, 2005). One of the main advantages of 
AT is that it can be tailored to target the specific cognitions and behaviours associated 
with each subtype of an eating disorder (i.e. anorexia versus bulimia nervosa). In this 
way, AT is able to offer a much needed individualized approach to treatment which is 
able to reflect the diversity of eating disorder-related psychopathology. This contrasts 
with the multi-purpose, generic approach often utilized in current therapy. 
In line with this, Renwick et al. (2013b) have described how current eating disorder 
treatments such as Cognitive Behavioural Therapy (CBT) often encourage patients to 
direct their attention away from threatening emotional cues. However, this relies on an 
ability to effectively exercise effortful control and divert attention from potentially 
negative or anxiety-provoking stimuli - something previous research suggests is 
impaired in individuals with eating disorders (e.g. Cardi, et al., 2013; Harrison et al., 
2010a; Murphy et al., 2002; Rieger et al., 1998). In contrast, AT targets processes 
which lie outside the realm of cognitive control so may provide an opportunity to 
implicitly reprogram or ‘train’ early attentional orienting.  
Attention training is also able to overcome many of the limitations of traditional 
treatments or psychotherapy by providing the opportunity to implicitly retrain early 
attentional biases (Renwick et al., 2013a,b). For example, previous evidence suggests 
that the emotional significance of an event is encoded between the first 100-300ms of 
perception (e.g. Compton, 2003). Attention training is thought to target these 
unconscious appraisal stages so is able to circumvent the problem of deliberate 
avoidance in response to threatening stimuli. In addition, there are multiple 
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dissemination possibilities for this type of treatment, as training can be administered via 
a computer or smartphone without the need for trained therapists (e.g. Enock et al., 
2014; MacLeod et al., 2007). For instance, AT for anxiety disorders has already been 
distributed and implemented via the internet (MacLeod et al., 2007). Finally, AT is 
found to be effective after only a limited number of training sessions. For individuals 
with Generalised Anxiety Disorder (GAD), as few as eight sessions were enough to 
reduce symptoms of anxiety (Amir et al., 2009a). Long-lasting improvements in anxiety 
were also found after a period of AT, with reductions in bias towards threat-related 
information enduring up to four months post-training (e.g. Schmidt, Richey, Buckner, & 
Timpano, 2009). 
To date, AT has been carried out primarily within anxious individuals (e.g. Amir et al., 
2009a; Amir, Beard, Taylor, et al., 2009b; Hazan, Vasey, & Schmidt, 2009; Heeren, 
Reese, McNally, & Phillippot, 2012; Klumpp & Amire, 2010; Schmidt et al., 2009). 
Although the findings are mixed, recent meta-analyses demonstrate statistically large 
and reliable reductions in bias among anxiety patients (e.g. Beard, Sawyer, & Hofmann, 
2012; Hakamata et al., 2010; Hallion & Ruscio, 2011). While anxiety and disordered 
eating represent different expressions of psychopathology, they do share similar 
characteristics. In this way, it is suggested by Renwick et al. (2013a) that attention 
training may offer a much needed adjunct to treatment by targeting the specific 
cognitions and stages of information processing relevant to eating-related 
psychopathology. Therefore, it may be possible to adapt this technique for those high 
in eating-related psychopathology in order to reduce the previously demonstrated 
biases towards angry faces (e.g. Harrison et al., 2010a; Pringle et al., 2010).  
Within the realm of eating behaviours, the majority of attention training studies have 
investigated attentional biases to food stimuli or food-related words (Hardman et al., 
2013, Boutelle et al., 2014). However, attentional training to reduce bias towards 
emotional words or images in eating-related psychopathology has yet to be 
investigated. This is an important avenue to explore as attentional biases towards 
emotional words and images have previously been implicated in both the development 
and maintenance of eating-related psychopathology (e.g. Oldershaw et al., 2011, 
Schmidt & Treasure, 2006). Consequently, this study aims to examine the efficacy of a 
single session of attention training in reducing bias towards threat. Participants were 
either trained to attend to facial displays of anger (attend group), trained to avoid angry 
facial displays (avoid group), or assigned to a no-training control group (control group). 
It is hypothesised that after a period of attentional training, biases towards anger would 
increase in the attend group but decrease in the avoid group. Finally, this study aimed 
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to explore the influence of eating-related psychopathology on the efficacy of attention 
training. However, given the current lack of research examining attention training within 
disordered eating, no specific hypotheses were formulated. 
5.2. Method 
5.2.1. Participants 
Thirty-nine female volunteers, aged between 18 and 35 (mean age = 19.10, SD = 1.82) 
took part in the study. Informed consent was obtained from participants before the 
study and all were informed that they had the right to withdraw at any point during the 
experiment. This study was approved by the research ethics committee of 
Loughborough University.  
5.2.2. Materials 
5.2.2.1. Eating Disorders Inventory (EDI-2; Garner, 1991) 
Eating-related psychopathology was assessed using the three eating disorder-related 
subscales of the EDI; drive for thinness, bulimia and body dissatisfaction. In the 
present study, Cronbach’s alpha values of 0.81, 0.70 and 0.90 were found for the drive 
for thinness, bulimia, and body dissatisfaction subscales respectively, demonstrating a 
high degree of reliability in the current sample. 
5.2.2.2. The Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) 
This measure uses two 7-item scales ranging from 0 to 21, with high scores reflecting 
increased symptoms of anxiety or depression in that individual. In this study, 
Cronbach’s alpha values of 0.81 for the anxiety subscale and 0.81 for depression point 
towards a high level of reliability within the present sample. 
5.2.2.3. Toronto Alexithymia Scale (TAS-20; Bagby et al., 1994a,b) 
Alexithymia was assessed using the 20 item self-report scale which  consists of the 
three subscales “Difficulty Identifying Feelings”, “Difficulty Describing Feelings”, and an 
“Externally Oriented (or concrete) Thinking Style”. In the current study, alpha values of 
0.72. 0.83 and 0.65 were found for the difficultly describing feelings, difficulty identifying 
feelings and externally oriented thinking style subscales respectively, which 
demonstrates that the TAS is also a reliable measure to use within this sample. 
A more detailed description of the measures used in this study can be found in the 
general methodology chapter of this thesis (Chapter 2). 
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5.2.3. Face Stimuli  
Face stimuli consisted of a set of photographs representing both angry and neutral 
facial expressions taken from the BU-3DFE database (Yin et al., 2006). Facial 
expressions from 12 actors (six female and six male) were used to create a series of 
12 angry-neutral face pairs. The same actor was used to portray both the angry and 
neutral expressions in each face pair. The individual pictures from each pair were 12cm 
x 13cm and were displayed with one face appearing above the other on a computer 
screen, against a white background. The location (above/below) of angry and neutral 
stimuli was fully counterbalanced across trials.  
5.2.4. Attention Training Task 
The task partially replicated those employed in previous attention training studies 
relating to food-related bias (Hardman et al., 2013, Boutelle et al., 2014) and social 
anxiety (Enock et al., 2014). However, in the place of the food images/words used 
previously (e.g. Hardman et al. 2013, Boutelle et al., 2014), facial displays of emotion 
were presented to participants. Although the presentation of facial stimuli has been 
used previously (e.g. Enock et al., 2014), this research utilised faces depicting 
expressions of disgust (to represent social anxiety), whereas the present study aimed 
to train attention towards or award from threat using angry faces. During the present 
task, participants viewed the computer screen from a distance of approximately 60cm.  
Each trial began with the presentation of a central fixation cross for 500ms, followed by 
the immediate presentation of two faces for 500ms. One face appeared on the top, and 
the other appeared at the bottom of the screen. This is in line with recent findings 
highlighting the beneficial effects of vertical stimuli presentation on subsequent 
attention bias modification (Hakamata et al., 2010). The image pair was immediately 
replaced by a probe in the location of one of the pictures. In each case, the probe was 
either an E or an F. Participants were required to identify each probe as quickly as 
possible by pressing the corresponding letters on the computer keyboard. The probe 
disappeared as soon as the participant responded. Reaction times were recorded for 
each trial.  
The attention training task consisted of three separate sessions; the pre-training 
session, the training session and the post-training session. Pre-training and post-
training sessions consisted of 96 trials in total. Half of the test trials (48 pre-training) 
were presented prior to the training trials and half (48 post-training) were presented 
after, in order to examine the effect of training on attentional bias. Each session took 
around 10 minutes in total. In both sessions (pre- and post-training), the probe replaced 
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both the neutral and angry facial expressions equally. The training session was 
composed of repeated random presentations of 12 angry-neutral face pairs (six male 
and six female) creating a total of 288 training trials. The 288 training trials were 
presented in 4 blocks of 72 trials, with a short break of two minutes in between each 
block. Each block took no longer than five minutes to complete, giving a total time of 
approximately 26 minutes to complete all training trials. This method of stimulus 
presentation is consistent with that used in recent research (Boutelle et al., 2014). In 
the attention training trials, the probe consistently replaced the angry facial expression 
(attend group), consistently replaced the neutral face (avoid group) or replaced the 
angry or neutral facial expression in equal frequency (control group). In line with 
previous attention training studies (Hardman et al., 2013), participants were randomly 
assigned to one of the three types of attention training conditions; attend, avoid or 
control. Prior to the pre-training session, participants completed eight practice trials 
which consisted of neutral items (i.e. stationery) only. This took no more than 5 minutes, 
giving a total experimental time of around 50 minutes overall. The attention training 
task was performed using Superlab® software (version 4.5). 
5.2.5. Procedure  
Prior to completing the main experimental task, participants were required to complete 
the EDI-2 (Garner, 1991), HADS (Zigmond & Snaith, 1983) and the TAS (Bagby et al., 
1994a,b). Participants were then randomly allocated to one of the three groups (i.e. 
attend, avoid or control) and completed the relevant version of the attention training 
task accordingly. The full task (including completion of questionnaires, practice trials, 
pre-training, training and post-training sessions) took no longer than 60 minutes to 
complete and all participants were able to take short breaks in between trial blocks in 
order to minimise boredom and fatigue. On completion, all participants were provided 
with a full explanation of the purpose of the study and were free to ask further 
questions relating to the investigation. 
5.2.6. Data analysis 
Attentional bias scores were calculated by subtracting RTs to probes that replaced 
angry faces from RTs to probes that replaced neutral facial expressions. Positive 
scores are indicative of an attentional bias towards the angry facial expression (i.e. 
faster RTs to angry relative to neutral faces). However, negative scores are indicative 
of an attentional bias towards the neutral facial expression. Pre- and post-training 
attentional bias scores were calculated for each participant.  
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A one-way ANOVA was carried out to determine if the three groups (attend, avoid, 
control) differed significantly on a number of individual differences variables including 
age, eating and weight-related subscales of the EDI, alexithymia (TAS scores), anxiety 
(HADS scores) and depression (HADS scores). A mixed factorial ANOVA was also 
conducted in order to determine the effect of training on attentional bias scores. Type 
of training (attend, avoid, control) was the between-subjects factor and time (pre-
training, post-training) the within-subjects factor. In this way, the presence of a two-way 
(group x type x time) interaction would demonstrate differential effects on attention bias 
score as a result of training group. The influence of eating-related psychopathology on 
the efficacy of attention training was investigated using an ANCOVA with eating-related 
psychopathology (total score on the EDI) as the covariate. Finally, multiple regression 
analyses were used to investigate the influence of mood variables (depression, anxiety 
and alexithymia) in accounting for any differences in attentional processing. All tests 
were two-tailed with an alpha level of .05 unless otherwise stated. 
Prospective power analyses (based on a critical alpha value of .05 and power of .80), 
indicated that approximately 21 participants in each group would be needed to obtain a 
large effect size when conducting a three-way ANOVA (Cohen, 1992). In addition, 
Cohen (1992) indicated that approximately 28 participants would be necessary to 
achieve a large effect size when carrying out correlational analyses. Furthermore, the 
inclusion of approximately 45 participants would be necessary to detect a large effect 
size when carrying out a multiple regression analysis with six predictor variables (drive 
for thinness, bulimia, body dissatisfaction, depression, alexithymia and anxiety). 
However, as this pilot study was preliminary exploratory in nature, a subset of this 
sample (39 in total) was considered to be sufficient in order for us to be confident in our 
initial findings. 
5.3. Results 
5.3.1. Participant characteristics 
Analysis of the data presented in Table 1 revealed that participants did not differ 
significantly on any of the individual difference variables, all tests p > .05. Nevertheless, 
as previous research has demonstrated that problems with mood can bias attentional 
processing (Fox et al., 2002), the influence of depression, anxiety and alexithymia were 
also controlled for when analysing the face processing data. 
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Table 5.1: Participant characteristics (group means ± standard deviations) 
 Attend 
(n=13) 
Avoid 
(n=13) 
Control 
(n=13) 
F p 
 
 
Age 
 
20.00 (2.86) 
 
18.62 (.65) 
 
18.69 (.75) 
 
 
2.58 
 
.09 
BMI 20.37 (1.71) 21.67 (2.19) 22.69 (3.64) 
 
1.90 .17 
Alexithymia 45.08 (.9.57) 42.83 (8.79) 43.26 (8.78) 
 
.45 .64 
Depression 3.23 (2.94) 3.08 (3.93) 2.69 (2.36) 
 
.10 .90 
Anxiety 7.62 (3.50) 5.50 (4.21) 6.31 (3.07) 
 
1.10 .34 
Eating Disorders 
Inventory (EDI) 
     
Total 10.69 (12.15) 7.85 (7.94) 9.77 (7.19) 
 
.31 .73 
Drive for thinness 2.54 (4.31) 2.00 (3.32) 1.85 (1.86) 
 
.16 .86 
Bulimia 1.46 (3.31) 1.00 (1.00) .85 (1.21) 
 
.30 .74 
Body 
Dissatisfaction 
 
6.69 (6.06) 4.85 (5.00) 7.08 (5.56) 
 
.59 .56 
 
5.3.2. Assumptions 
When tested for parametric assumptions, the distributions for the reaction time data 
(pre-and post-training) were considered normal and no outliers above 2SD were found. 
In addition, separate Levene’s tests for pre- and post-training attentional bias scores 
demonstrated that the between group variances were all homogenous (F(1, 37) ≤ 0.56, 
p ≥ 0.46). Consequently, statistical tests were carried out on the original data for both 
pre- and post-training scores.  However, a few problems with normality and outliers 
emerged after visually examining the distributions for the EDI, HADS and TAS data. 
Log transformations were found to considerably improve the normality of each 
distribution and eliminate outliers; therefore statistical tests were carried out on the 
transformed data for these measures.  
5.3.3. Attention training  
Analysis of the participants’ bias scores (presented in Table 5.2) revealed no main 
effect of time, F < 1. From inspection of the means in Table 5.2 it is clear that reaction 
times at pre-training (mean = .06, SD =26.24) and post-training (mean = 4.55, SD = 
29.37) did not differ significantly. However, it is important to acknowledge that 
analysing the overall effect of time across the different training groups may not be the 
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best way to gauge effectiveness (i.e. the attend condition aims to increase bias scores 
over time whereas the avoid condition aims to decrease them).   
 
Table 5.2: Attentional bias scores for each training group at pre- and post- attention training 
(group means ± standard deviations) 
  
Pre-training 
 
Post-training 
 
 
p 
 
Attend 
 
-6.43 (25.66) 
 
 
27.03 (18.85) 
 
<.001 
Avoid 
 
1.36 (27.89) -20.77 (19.11) .004 
Control 5.24 (25.83) 7.40 (27.55) .859 
 
However, there was a significant main effect of training group; F(2,36) = 4.00; p = 0.04;  
ƞp² = 0.18. Indeed, follow up comparisons revealed significantly greater attentional bias 
scores in the attend (mean = 10.0, SD = 5.29) relative to the avoid (mean -9.71, SD = 
5.29) condition, p = 0.03. These differences are likely to be the result of attention 
training as is shown by the significant training group x time interaction, F(2,36) = 10.84; 
p < 0.01;  ƞp² = 0.38. Specifically, attentional bias scores were shown to increase in the 
attend group (-6.43 pre-training versus 27.03 post-training) but decrease in the avoid 
group (1.36 pre-training versus -20.77 post-training) showing that bias scores altered 
dramatically as a result of training (see Figure 5.1). 
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Figure 5.1: Attentional bias scores (ms) for participants in the attend, avoid and control 
conditions at pre- and post-attention training 
*Represents a significant difference between the two groups i.e. p < 0.05 
 
After adjusting for the effect of eating-related psychopathology using an ANCOVA, the 
main effect of time remained non-significant, F < 1. However, both the main effect of 
eating-related psychopathology and the eating-related psychopathology x time 
interaction were no longer significant, both tests F < 1. Overall, results from this 
analysis reveal that eating-related psychopathology may have some impact on the 
attentional processing of angry faces; however the degree of this influence remains 
unclear.  
Table 5.3: Attentional bias scores for each training group at pre- and post- attention training after 
adjusting for the effect of eating-related psychopathology (group means ± standard errors) 
  
Pre-training 
 
Post-training 
 
 
Attend 
 
-6.91 (7.40) 
 
 
27.64 (6.13) 
Avoid 
 
1.97 (7.42) -21.55 (6.15) 
Control 5.11 (7.38) 7.56 (6.12) 
 
* 
* 
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5.3.4. Contribution of depression, alexithymia and anxiety  
Depression, alexithymia and anxiety have often been linked to eating disorders   
(Beales & Dolton, 2000; Berthoz et al., 2007; Braun, Sunday, & Halmi, 1994; Polivy & 
Herman, 2002; Taylor et al., 1997; Taylor et al., 1996).  As a result, a series of 
correlations were carried out to examine the influence of these factors in influencing the 
relationship between attention processing and eating-related psychopathology (see 
Table 5.3). Although the majority were non-significant, a few significant associations 
between depression, alexithymia scores and those on the EDI subscales were 
apparent (when multiple comparisons were accounted for). Consequently, regression 
analyses were conducted to assess the influence of these possible confounding 
variables. However, no significant relationships between eating-related 
psychopathology and attentional bias score emerged once depression, anxiety and 
alexithymia had been taken into consideration.  
Table 5.4: Associations (Spearman’s rho) of attentional bias scores with EDI, depression, 
anxiety and alexithymia scores 
  Depression Anxiety Alexithymia 
 
 
EDI Scales 
 
Drive for thinness 
 
.26 
 
.28 
 
.07 
 Body 
dissatisfaction 
.43* .14 .29 
 Bulimia .27 .17 .41* 
 
Pre -training 
 
 
 
.08 
 
-.10 
 
-.19 
 
Post-training 
 
 
 
-.12 
 
 
.07 
 
 
 
-.23 
*p < 0.005 (Bonferroni correction) 
 
5.3.5. Recognition accuracy 
Analysis of the participants’ accuracy when responding to target probes (E or F) failed 
to demonstrate significant differences between the two EDI groups (p = 0.20). 
Furthermore, no significant differences in recognition accuracy were apparent between 
the different training conditions (attend, avoid and control, p = .26). These findings 
suggest that any observed differences between the two EDI groups are not a result of 
type of training or differences in accuracy of recognition.  
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5.4. Discussion 
The main aim of this study was to examine the efficacy of a single session of attention 
training in reducing bias towards threat. Participants were either trained to attend to 
facial displays of anger (attend group), trained to avoid angry facial displays (avoid 
group), or assigned to a no-training control group (control group). A further aim of this 
study was to explore the influence of eating-related psychopathology on the efficacy of 
attention training. 
Findings revealed that after a period of attention training, attentional bias scores were 
significantly altered. Specifically, attentional biases towards angry facial expressions 
were shown to increase in the attend condition whereas biases towards anger were 
reduced in the avoid condition. These findings clearly support our first hypothesis and 
align with previous research which has shown successful modifications in attentional 
bias as a result of attention training (e.g. MacLeod et al., 2007). Although the addition 
of eating-related psychopathology as a covariate did alter the previous findings, the 
observed differences were not substantial and the relationship between eating-related 
psychopathology and attentional bias scores was not significant. Previous research has 
frequently demonstrated the relationship between eating-related psychopathology and 
the processing of angry faces, with higher levels of disordered eating being associated 
with increased attentional biases towards anger (e.g. Harrison et al., 2010a; Pringle et 
al., 2010). Therefore, it is logical to assume that eating-related psychopathology (as 
denoted by participants’ scores on the EDI) would influence the efficacy of attention 
training both towards and away from angry faces. Nevertheless, the present study 
findings are comparable to those found for the healthy control group in the study 
carried out by Harrison et al. (2010a). In this instance, eating disorder patients showed 
a significant attentional bias towards threat, while the healthy comparison did not. 
Therefore, it is possible to suggest that as the non-clinical sample in the current study 
are relatively healthy; they do not share the same bias towards threat as those with an 
eating disorder. However, it is important to acknowledge that this study is exploratory in 
nature and as attention training towards angry faces has not yet been investigated 
within eating-related psychopathology, replication is needed to increase the clarity of 
this finding.  
In contrast to previous research, depression, alexithymia and anxiety were not shown 
to affect the success of attention training. Although earlier work has emphasised the 
link between eating-related psychopathology and problems with mood (Beck et al., 
1996; Spielberger et al., 1970), no significant associations were found in the current 
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study. However, this may be a result of the type of participant studied. Few studies 
examining the influence of depression, anxiety and alexithymia have been carried out; 
therefore it is unclear to what extent mood variables will affect attention in those with 
non-clinical eating-related psychopathology. Indeed, it is possible to suggest that the 
link between eating-related psychopathology and mood diminishes with reduced eating 
disorder severity, which may help to explain the current findings.  
Overall, findings from the current study provide evidence for the usefulness of attention 
training in reducing attentional biases towards threatening emotional information. 
However, it may be argued that a single session of attention training may not be 
sufficient to induce long-lasting changes in attentional bias. Therefore, it is important for 
further research to explore the persistence of behavioural changes after several 
sessions of attentional training. Indeed, previous work has demonstrated more stable 
and generalisable effects on alcohol consumption when multiple sessions of attention 
training have been employed (Fadrardi & Cox, 2009; Schoenmakers et al., 2010). In 
spite of this limitation however, it is clear that the present study provides one method 
for the reduction of previously observed attentional biases towards threat. 
In conclusion, this study is the first to examine the efficacy of attention training in 
reducing biases towards threat in females with non-clinical levels of disordered eating. 
Attentional biases towards threatening or aversive emotional information clearly have 
negative consequences for social functioning and are often implicated in the onset and 
maintenance of eating disorders (Fairburn & Harrison, 2003; Jackson et al., 2005; 
McClintok & Evans, 2001). Examining methods of reducing these biases in individuals 
most “at risk” of developing an eating disorder therefore represents a first step towards 
eating disorder prevention. The findings from this investigation provide strong evidence 
to suggest that a one session attention training task is able to produce significant 
modifications in attentional biases towards angry faces. These results also suggest that 
it is possible to train biases of attention both towards and away from angry/threatening 
emotional information. Clearly, replication is needed with both clinical and non-clinical 
participants and over several sessions to determine the long-term effectiveness of 
attention training. However, in its present form, this study points towards attention 
training as a potential method for the successful modification of attentional biases in 
those who display higher levels of eating-related psychopathology. These findings may 
also point towards the efficacy of attention training as a possible treatment for multiple 
groups, including those with depression and anxiety disorders. 
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The Experience of Emotion 
5.4.1. Summary of findings  
Taken together, findings from Chapters 1, 2 and 3 highlight key difficulties with the 
experience of emotion in those who display non-clinical levels of disordered eating. 
Although findings from Study 1 did not reveal any significant differences in initial 
orientation towards angry faces between those with high and low levels of eating-
related psychopathology, those with higher levels of disordered eating were slightly 
slower to disengage from threat-relevant words when primed with angry facial 
expressions. Furthermore, those with high levels of eating-related psychopathology 
were significantly faster to disengage from threat-relevant words when primed with 
happy facial expressions. Similarly, findings from Study 2 do not support the notion of 
an early orientation bias towards threat in those with non-clinical eating-related 
psychopathology. However, there was clear evidence that participants with relatively 
high levels of disordered eating were more likely to attend to neutral faces rather than 
emotional faces (angry and happy), which could be interpreted as evidence of 
emotional avoidance. Interestingly this relationship was particularly apparent for those 
with high scores on the drive for thinness subscale of the EDI (Garner, 1991) which 
may imply that concerns with weight, shape and dieting contribute to the avoidance 
response observed. Finally, findings from Study 3 demonstrate the effectiveness of a 
single session of attention training in reducing attentional biases towards threat. This 
was also the first study to examine the influence of eating-related psychopathology on 
the efficacy of attention training. Findings from this study revealed that attentional 
biases towards angry facial expressions were significantly increased in the attend 
condition, whereas biases towards faces were reduced in the avoid group. Importantly, 
eating-related psychopathology was shown to have only a partial influence of 
participant’s attention processing. This may suggest that the success of attention 
training is independent of disordered eating. Nevertheless, this study provides 
preliminary evidence to suggest that a single session of attention training is successful 
in training attention both towards and away from angry faces. In this way, attention 
training may provide a useful method for modifying attentional biases in those with non-
clinical eating-related psychopathology. 
Overall, findings from this body of work provide evidence of difficulties attending to 
emotional events and experience (particularly those which are considered threatening 
or aversive) in individuals high in eating-related psychopathology. Although replication 
with similar samples is needed to validate these results, these exploratory findings do 
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provide important information to further our understanding of the specific attentional 
processing deficits encountered by those at the non-clinical level.  
5.4.2. Implications for the model 
In the model of cognitive-emotion processing initially proposed in Chapter 1 (Part 3) of 
this thesis, it was suggested that those with high levels of eating-related 
psychopathology would be more likely to encounter difficulties with the experience of 
emotion. Studies 1 and 2 were carried out to test this hypothesis. Interestingly, findings 
from both studies failed to demonstrate significant differences in initial orientation 
towards anger in participants with high levels of eating-related psychopathology relative 
to those with lower levels. These findings contradict previous findings which have 
demonstrated increased orientation towards angry faces in those with high levels of 
eating-related psychopathology (e.g. Harrison et al., 2010a). However, as it is possible 
that the type of task used to assess attentional orienting may have impacted on the 
findings observed, replication of these findings with similar tasks/measures of attention 
processing would beneficial. Further research is clearly needed to increase our 
understanding of attentional orientation in those with high levels of eating-related 
psychopathology; therefore the concept of increased orientation within eating-related 
psychopathology was kept in the revised model of cognitive-emotion processing.  
Furthermore, findings from Study 1 revealed that participants with high levels of eating-
related psychopathology were slightly slower to disengage from negative words when 
displayed with angry faces. Although not significant, this finding clearly aligns with the 
original model of cognitive-emotion processing proposed in Chapter 1 (Part 3). This 
finding is also consistent with earlier work which points towards slowed disengagement 
from angry faces in individuals with disordered eating attitudes and behaviours (e.g. 
Wilson & Wallis, 2013). The notion of disengagement was subsequently kept in the 
final model of cognitive-emotion processing. Finally, Study 2 revealed that participants 
reporting higher levels of eating-related psychopathology demonstrated a greater 
avoidance of both angry and happy facial expressions. As these findings are consistent 
with the original model of cognitive-emotion processing, the concept of attentional 
avoidance was included within the revised model. Although the majority of findings 
from this body of work are clearly in line with what was originally proposed, it is 
important to acknowledge that these findings require replication with similar samples in 
order to draw definitive conclusions regarding the experience of emotion within eating-
related psychopathology.  
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The Control of Emotion 
 
In order to examine the control of emotion within eating-related psychopathology, the 
following chapter aimed to explore associations between general emotion processing 
deficits and eating-related psychopathology in a female non-clinical sample.  
In this chapter, the findings from a series of three short studies are presented. Data 
from each study were obtained from a larger questionnaire study which aimed to 
examine various aspects of emotional control. Specifically, the primary aim of Study 
4.1 was to examine specific problems in the ability to regulate emotional experience in 
those with non-clinical disordered eating. The aim of Study 4.2 was to investigate 
negative attitudes towards the expression of emotion. This is believed to be one of the 
main barriers to effective emotional control in those high in eating-related 
psychopathology. Finally, Study 4.3 aimed to explore the possible association between 
emotion regulatory deficits and negative attitudes and beliefs regarding the expression 
of emotion. Across all studies, the role of possible confounding mood variables 
(depression and anxiety) and alexithymia was also taken into account. 
This body of work represents a novel contribution to the literature on emotional control 
by examining the specific deficits observed within a non-clinical group of females. To 
our knowledge, these studies also represent the first attempt to statistically account for 
the potential influence of mood and alexithymia on the processing, regulation and 
expression of emotion in non-clinical eating-related psychopathology. Overall, these 
findings help to enhance our current understanding of the difficulties experienced by 
those with various levels of eating-related psychopathology when controlling emotional 
experience. These findings may also help to inform the subsequent development of the 
model of cognitive-emotion processing proposed in Chapter 1 (Part 3) of this thesis. 
.
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Chapter 6: Study 4 (Studies 4.1 - 4.3) 
The regulation and expression of emotional experience 
 
6.1. General Introduction 
Emotion processing difficulties have often been implicated in both the development and 
persistence of eating-related psychopathology (Schmidt & Treasure, 2006). Although 
emotion processing is thought to incorporate a variety of emotional aspects and 
abilities (Baker et al., 2007), little is known about the specific emotional impairments 
associated with the onset of disordered eating.  
Eating-related psychopathology has frequently been linked to difficulties regulating 
emotion (e.g. Harrison et al., 2010a; Svaldi et al., 2012). In fact, much of the previous 
work on emotion regulation suggests that those with eating-disorder related behaviours 
often lack access to effective emotion regulatory strategies so turn to other less 
adaptive methods, such as binge eating and dietary restriction (Aldao et al., 2010; 
Danner et al., 2012; Svaldi et al., 2012). As a result, deficits in the regulation of 
emotional experience may represent one aspect of emotion processing worthy of 
further investigation. Indeed, examining this concept within non-clinical disordered 
eating may provide important information relating to the origin and nature of emotion 
regulatory deficits. 
Negative or pessimistic beliefs regarding the expression of emotion have also been 
linked to disordered eating attitudes and behaviours (Meyer et al., 2010). In this way, 
beliefs such as “emotional expression is a sign of weakness” are likely to contribute to 
the need to avoid or suppress the experience of emotion in those with eating disorder-
related concerns (Leung et al., 1999). Consequently, the attitudes and beliefs held by 
those high in eating-related psychopathology may also represent an important avenue 
for further exploration. 
Although aspects of emotion processing have frequently been examined within eating-
related psychopathology (see Chapter 1, Part 2 for a review), the specific emotional 
difficulties faced by non-clinical disordered eaters has not been widely acknowledged. 
Non-clinical individuals are an important group to investigate as they might provide 
some insight into the specific deficits or impairments that may precede a clinical 
disorder. In other words, deficits present at the non-clinical stage could be perceived as 
risk factors for the future development of an eating disorder (and may represent future 
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targets for treatment). Furthermore, the influence of individual mood variables 
(depression and anxiety) and alexithymia has also remained relatively 
unacknowledged in previous literature examining emotion processing. As depression, 
anxiety and alexithymia are all shown to correlate with eating-related psychopathology, 
emotion regulation and emotion processing (Beales & Dolton, 2000; Berthoz et al., 
2007; Braun et al., 1994; Polivy & Herman, 2002), it is important to examine the 
contribution of these factors in future work. Consequently, the aim of this chapter was 
to examine aspects of emotional control within eating-related psychopathology, whilst 
accounting for the influence of mood and alexithymia. To this end, this chapter reports 
the findings from a series of short studies (Studies 4.1 to 4.3) designed to examine 
each individual aspect of emotional functioning. Specifically, this series of studies aims 
to assess the regulation and expression of emotional experience.  
6.1.1. General Method 
6.1.1.1. Participants 
184 female volunteers, aged between 18 and 35 (mean age = 22.32, SD = 4.07) took 
part in the study. Further details of the current sample are provided in Table 6.1. 
Participants were initially recruited online from Loughborough University and through 
social networking sites such as Facebook and Twitter. Although participants were 
asked to report whether they had a current/past eating disorder diagnosis, in order to 
allow for a wide range of eating disorder psychopathology to be observed, individuals 
were not excluded on this basis. This study was approved by Loughborough University 
Ethical Advisory Committee.  
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Table 6.1: Participant characteristics 
 Minimum Score 
 
Maximum Score Mean (±SD) 
Age 18 35 22.32 (4.07) 
EDI    
Drive for thinness 0 21 5.41 (5.96) 
Body dissatisfaction 0 27 10.64 (8.23) 
Bulimia  0 19 3.73 (4.61) 
DERS     
Lack of emotional 
awareness 
6 30 16.72 (4.24) 
Lack of emotional 
clarity 
5 23 11.90 (3.69) 
Difficulties controlling 
impulsive behaviours 
5 30 13.06 (5.74) 
Difficulties engaging 
in goal-directed 
behaviours  
5 25 15.40 (4.88) 
Non-acceptance of 
negative emotions 
6 30 14.93 (6.26) 
Limited access to 
emotion regulation 
strategies 
8 40 18.83 (7.40) 
AEE     
Weakness 5 22 10.64 (3.25) 
Non-expression 2 22 12.34 (3.49) 
Control 6 24 13.08 (4.12) 
Social 5 25 13.93 (3.97) 
Anxiety 0 19 6.70 (4.29) 
Depression 0 36 8.47 (7.91)  
Alexithymia 21 82 49.65 (12.64) 
6.1.1.2. Measures 
Participants were asked to complete the Eating Disorder Inventory (EDI-2; Garner, 
1991), the Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004), the 
Attitudes Towards Emotional Expression scale (AEE; Joseph et al., 2004), the Hospital 
Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) and finally the Toronto 
Alexithymia Scale (TAS-20; Bagby et al., 1994a,b). The same participants are referred 
to in each of the three studies included in this chapter. However, the specific measures 
used in each analysis are outlined in the individual methods section of each study. A 
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more detailed description of the measures used in this Chapter can also be found in 
the general methodology chapter of this thesis (Chapter 2). 
6.1.1.3. Procedure  
Prior to the study, all participants were fully notified of what was required of them and 
the anonymous and confidential nature of the study. They were asked to give informed 
consent before completing a general demographic questionnaire assessing age, and 
any past/current health problems. Once it was checked that the participant was both 
able and willing to take part in the study, the battery of questionnaires was 
administered. Finally all participants were informed that they have the right to withdraw 
at any point during the experiment should they wish to do so, and were debriefed on 
completion of the study. 
6.1.1.4. Data analysis 
Across all studies, correlational analyses were conducted to explore potential 
relationships between emotion regulation, attitudes towards emotional expression and 
eating-related psychopathology. Correlations were also carried out to assess the 
potential influence of depression, anxiety and alexithymia on both eating-related 
psychopathology and emotional functioning. Subsequently, forced entry hierarchical 
regression model were utilised in each study to control for the effect of mood 
(depression and anxiety) and alexithymia (a more detailed explanation of the analytic 
techniques used is provided within the data analysis section of each study).   
Hierachical regression analysis was chosen as it typically enhances understanding of a 
topic due to the fact that the order of variable entry is determined by the researcher 
before the analysis is conducted. In this way, decisions are based on theory and past 
research instead of being made arbitrarily, at random by the computer (as in stepwise 
regression; Henderson & Vellman, 1981). Additionally, Kerlinger (1986) noted, there is 
“no substitute for depth of knowledge of the research problem and the theory behind 
the problem should determine the order of entry of variables in multiple regression 
analysis” (p.545). Simply put, “the data analyst knows more than the computer” 
(Henderson & Vellman, 1981, p. 391). Hierarchical regression is also useful when 
variance on a particular variable can be explained by predictors that are significantly 
correlated with each other (Pedhazur, 1997). Specifically, hierarchical regression is 
able to analyse the effect of a predictor variable after controlling for other variables. 
This ‘control’ is achieved by calculating the adjusted R2 change at each stage of the 
regression analysis. This allows us to account for the increase in variance after each 
variable (or group of variables) is entered into the regression model (Pedhazur, 1997).  
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Prospective power analyses (based on a critical alpha value of .05 and power of .80), 
indicated that approximately 85 participants would be necessary to obtain a medium 
effect size when carrying out correlational analyses (Cohen, 1992). Furthermore, the 
inclusion of approximately 107 participants would be necessary to obtain a medium 
effect size when carrying out a multiple regression analysis with up to eight predictor 
variables. Therefore, the inclusion of 184 participants in the present study was deemed 
sufficient in order for us to be confident in our initial findings. 
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Study 4.1 
 
Emotion regulation in eating-related psychopathology 
 
6.2. Introduction 
Effective emotion regulation is thought to consist of a wide range of cognitive and 
behavioural processes concerning both the experience and modulation of emotion 
(Gross & Munoz, 1995; Gratz & Roemer, 2004; Gratz & Tull, 2010). Although most 
people are able to regulate emotion without difficulty, some individuals may experience 
problems when attempting to process aversive or traumatic events. This is particularly 
apparent for eating disorder patients who often demonstrate specific difficulties when 
faced with negative emotion (Oldershaw et al., 2011; Zucker et al., 2007). Indeed, 
earlier work on emotion regulation has frequently demonstrated a link between eating 
disorders and difficulties regulating emotional experience (e.g. Harrison et al., 2010a; 
Svaldi et al., 2012). Specifically, disordered eaters have also been shown to favour 
particularly maladaptive regulation strategies such as the suppression or avoidance of 
aversive affective states (Svaldi et al., 2012). While the suppression of emotion may 
appear successful in the short-term, this is less effective in managing emotional 
arousal over a longer period (Gross, 1998; John & Gross, 2004). The frequent use of 
maladaptive regulatory strategies can also be associated with a variety of negative 
long-term health outcomes, diminished academic performance and a reduction in the 
quality of social relationships (Brackett & Salovey, 2004). 
Despite the clear emotion regulation deficits demonstrated above, a number of studies 
have failed to report the same findings. For example, in studies comparing eating 
disorder patients with healthy controls, key differences in emotion regulation ability 
were eradicated when levels of depression and anxiety were statistically accounted for 
(Gilboa-Schechtman et al., 2006). A number of research studies have also considered 
the link between emotion regulation and the construct of alexithymia. Alexithymia 
describes a deficiency in the understanding, processing or description of emotion 
(Sifneos, 1996). It is often seen as a trait characterised by a deficit in the cognitive 
modulation of emotion (Taylor, 1994) and is therefore likely to be associated with a 
number of emotion regulation difficulties. For example, previous research has shown 
that individuals with alexithymia display clear difficulties regulating emotion, compared 
to non-alexithymics (Pandey et al., 2011). The relationship between alexithymia and 
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emotion regulation problems has also been demonstrated within an adolescent 
alexithymic population (Venta et al., 2012). As a result, many of the previous emotion 
regulation deficits observed may be due to general impairments in emotion processing 
or levels of distress, rather than any eating disorder-specific characteristics. Therefore, 
it is clear that future studies examining this relationship should consider the 
confounding role of personality and mood in order to gain a more accurate 
understanding of emotion regulation within eating-related psychopathology. 
Although research has predominately focused on individuals with eating disorders, 
studies examining non-clinical samples have demonstrated clear deficits in the 
regulation of emotional experience (e.g. McLean et al., 2007; Sim & Zeman, 2006; 
Whiteside et al., 2007). Nevertheless, very few studies have taken into account the 
confounding effects of mood (with the exception of Ambwani et al., 2014) and previous 
research has failed to consider the role of alexithymia. As a result, further research 
which accounts for the influence of depression, anxiety and alexithymia is needed to 
make final conclusions regarding the nature of these deficits in a non-clinical population. 
Clearly, investigation into the emotion processing of those most vulnerable may help to 
provide some insight into how and why eating disorders develop. Targeting the 
emotional difficulties expressed in those most vulnerable may therefore help to prevent 
the future onset of a clinical diagnosis in those most “at risk” of developing an eating 
disorder. 
Consequently, the main aim of the present study was to examine the relationship 
between eating-related psychopathology and emotion regulation in a group of non-
clinical women. A further aim was to account for the role of potential confounds such as 
depression, anxiety and alexithymia. Overall, it was hypothesised that higher levels of 
eating-related psychopathology would be associated with greater difficulties regulating 
emotional experience. However, in line with previous findings within eating disorder 
patients (Gilboa-Schechtman et al., 2006), this relationship was expected to diminish 
once depression, anxiety and alexithymia were taken into account. 
6.2.1. Method 
6.2.1.1. Measures and Procedure 
Scores on the Eating Disorders Inventory (EDI-2; Garner, 1991), the Difficulties in 
Emotion Regulation Scale (DERS; Gratz & Roemer, 2004), the Hospital Anxiety and 
Depression Scale (HADS, Zigmond & Snaith, 1983) and finally the Toronto Alexithymia 
Scale (TAS-20; Bagby et al., 1994a,b) were used in this analysis. 
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6.2.1.2. Data Analysis 
Correlations were used to explore the relationship between scores on the Difficulties in 
Emotion Regulation Scale (DERS) and overall eating-related psychopathology as 
measured by scores on the Eating Disorders Inventory (EDI). Correlations were also 
conducted to investigate the relationship between eating-related psychopathology, 
emotion regulation, mood (depression and anxiety) and alexithymia. Significant 
correlations were apparent; therefore regression analyses were carried out to explore 
the potential role of emotion regulation difficulties in predicting eating-related 
psychopathology. In order to control for the influence of potential confounds on emotion 
processing a forced entry hierarchical regression model was employed. Depression, 
anxiety and alexithymia scores were entered into the first level of the model and scores 
on the DERS were subsequently entered into the regression model at level two.  
6.2.2. Results 
6.2.2.1. Assumptions 
A number of outliers were found with the EDI and DERS data when tested for 
parametric assumptions. Problems with the normality of these distributions were also 
found. However, square root transformations were able to enhance the normality of 
these data sets and remove outliers. Therefore statistical tests were carried out on 
transformed data. Pearsons r correlations were used to explore potential links between 
DERS and EDI subscales. Finally, alpha was adjusted using Bonferroni corrections 
(alpha of .05 divided by the number of comparisons) to account for multiple 
comparisons throughout.  
6.2.2.2. Association between eating-related psychopathology and emotion regulation 
The results of the correlational analyses carried out to explore the relationship between 
eating-related psychopathology (EDI scores) and difficulties regulating emotion (DERS 
scores) are shown in Table 6.2. Positive significant correlations were apparent between 
the three EDI subscales and all DERS subscales.  
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Table 6.2: Associations (Pearson’s r) of DERS with EDI scores 
  EDI Scales  
DERS Scales 
 
Drive for 
thinness 
Body 
dissatisfaction 
Bulimia Total 
Awareness .32* .28* .22* .19* 
Clarity .40* .31* .37* .26* 
Impulsive .48* .39* .45* .32* 
Goal-directed .29* 
 
.33* .37* .30* 
Non-acceptance .40* .43* .45* .34* 
Limited access .53* .51* .51* .45* 
*p < 0.003 (Bonferroni correction) 
6.2.2.3. Associations of both emotion regulation and eating-related psychopathology 
with mood and alexithymia 
Correlational analyses carried out to investigate the influence of mood (depression and 
anxiety) and alexithymia with both eating-related psychopathology and emotion 
regulation are shown in Table 6.39. Findings revealed significant positive associations 
between eating-related psychopathology and depression, anxiety and alexithymia 
scores. There was also a significant positive relationship between mood (depression 
and anxiety), alexithymia and difficulties regulating emotion.  
 
 
 
 
 
 
                                            
9 Issues with normality were observed when examining the distributions for both depression and anxiety; 
therefore log transformations were conducted. As these transformations were able to substantial improve 
normality, statistical tests were performed on the logged data. Furthermore, square root transformations 
were found to considerably enhance normality for the TAS data, therefore statistical tests were also carried 
out on the transformed data for this variable.  
 
Chapter 6: Study 4.1 
167 
 
Table 6.3: Associations (Pearson’s r) of EDI and DERS scores with depression, anxiety and 
alexithymia scores 
  Depression Anxiety Alexithymia 
 
EDI Scales Drive for thinness .36* .25 .40* 
 Body dissatisfaction .49* .31* .38* 
 Bulimia .67* .13 .44* 
 
DERS scales 
 
Awareness  
 
.29* 
 
.30* 
 
.53* 
 Clarity .46* .42* .68* 
 Impulsive .46* .42* .56* 
 Goal-directed 
Negative 
ER Strategies 
 
.40* 
.61* 
.62* 
.38* 
.28 
.45* 
 
.41* 
.52* 
.66* 
*p < 0.003 (Bonferroni correction) 
Consequently, hierarchical regression analyses were carried out to assess the 
influence of these potential confounds on the relationship between difficulties regulating 
emotion (DERS scores) and eating-related psychopathology (EDI scores). Given the 
previously identified relationship between mood and disordered eating (e.g. Braun et al., 
1994; Polivy & Herman, 2002), depression, anxiety and alexithymia were entered at the 
first level of the hierarchical regression. Subsequently, DERS subscales which 
significantly correlated with subscales on the EDI were entered at the second level. 
These analyses produced a number of significant models10. 
6.2.2.3.1. Drive for thinness  
For the first model R2 was .318, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 31.8% of the variance in drive for thinness. When DERS 
subscales were entered, a second model emerged in which R2 was .449, which 
indicates that the inclusion of DERS subscales accounts for an additional 13.1% of the 
variance. Although the second model was significant; F(9, 93) = 67.61, p < .001, none 
of the individual predictor variables were found to be significant (see Table 6.4).  
 
 
 
 
 
                                            
10 All assumptions were met for each regression analysis carried out i.e. no multicollinearity, 
linearity/homoscedasticity, normality and independence of errors. 
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Table 6.4: Multiple regression analysis with drive for thinness as the outcome 
  b SE b β 
Step 1 Constant -3.92 
(-6.12, -1.73) 
1.10  
 Depression .70 
(.06, 1.34) 
.32 .21* 
 Anxiety .51 
(-.39, 1.41) 
.46 .12 
 Alexithymia .69 
(.35, 1.04) 
.18 .42*** 
     
Step 2 Constant -4.02 
(-6.38, -1.67) 
1.12  
 Depression -.15 
(-.88, .58) 
.37 -.04 
 Anxiety .04 
(-.88, .95) 
.46 .01 
 Alexithymia .03 
(-.47, .52) 
.25 .02 
 Awareness  .28 
(-.30, .87) 
.29 .11 
 Clarity .38 
(-.24, .99) 
.31 .16 
 Impulsive .29 
(.20, .78) 
.25 .17 
 Goal-directed -.12 
(-.59, .35) 
.24 -.06 
 Negative .34 
(-.07, .74) 
.20 .20 
 ER 
Strategies 
.38 
(-.13, .89) 
 
.26 .23 
Note: R2 = .318 at Step 1; ∆R2 =13.1% at Step 2 (p = .005). * p < .05, **p < .01, ***p < .001   
 
 
6.2.2.3.2. Body dissatisfaction 
For the first model R2 was .300, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 30.0% of the variation in body dissatisfaction. However, 
when DERS subscales were included in a second model R2 increased to .384 
suggesting that these subscales account for an additional 8.4% of the variance. The 
second model was found to be significant; F(9, 93) = 5.81; p < .001. However, no 
significant predictors of body dissatisfaction were apparent (see Table 6.5).  
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Table 6.5: Multiple regression analysis with body dissatisfaction as the outcome 
  b SE b β 
Step 1 Constant -.54 
(-2.51, 1.42) 
.99  
 Depression 1.13 
(.55, 1.70) 
.29 .37*** 
 Anxiety .57 
(-.24, 1.39) 
.41 .14 
 Alexithymia .34 
(.02, .65) 
.16 .22* 
     
Step 2 Constant -1.76 
(-3.97, .46) 
1.11  
 Depression .57 
(-.11, .1.25) 
.34 .19 
 Anxiety .16 
(-.70, 1.02) 
.43 .04 
 Alexithymia -.03 
(-.50, .43) 
.23 -.02 
 Awareness  .45 
(-1.00, 1.00) 
.26 .20 
 Clarity -.14 
(-.71, .43) 
.29 -.07 
 Impulsive -.06 
(-.52, .41) 
.23 -.04 
 Goal-directed .31 
(-.13, .74) 
.22 .16 
 Negative .24 
(-.14, .61) 
.19 .16 
 ER Strategies .31 
(-.16, .79) 
 
.24 .22 
Note: R2 = .300 at Step 1; ∆R2 =8.3% at Step 2 (p = .09). *p < .05, **p < .01, *** p< .001   
 
 
6.2.2.3.3. Bulimia 
For the first model R2 was .479, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 47.9% of the variation in bulimia. When DERS 
subscales were added to the model R2 increased to .537, which indicates that DERS 
subscales account for an additional 5.8% of the variance. Although, this model was 
found to be significant; F(9, 93) = 10.84, p < .001, no significant individual predictors of 
bulimia were found (see Table 6.6). 
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Table 6.6: Multiple regression analysis with bulimia as the outcome 
  b SE b β 
Step 1 Constant -.86 
(-2.53, .81) 
.84  
 Depression 1.91 
(`1.42, 2.39) 
.25 .64*** 
 Anxiety -.11 
(-.80, .576) 
.35 -.03 
 Alexithymia .18 
(-.09, .45) 
.13 .12 
     
Step 2 Constant -.29 
(-2.17, 1.59) 
.95  
 Depression 1.64 
(1.05, 2.22) 
.29 .55 
 Anxiety -.40 
(-1.14, .33) 
.37 -.10 
 Alexithymia -.06 
(-.45, .33) 
.20 -.04 
 Awareness  -.29 
(-.75, .18 
.24 -.13 
 Clarity .46 
(-.03, .95) 
.25 .23 
 Impulsive -.06 
(.00, .79) 
.20 .26 
 Goal-directed .39 
(-.38, .37) 
.19 -.00 
 Negative -.02 
(-.35, .30) 
.16 -.02 
 ER Strategies -.02 
(-.43, .38) 
 
.20 -.02 
Note: R2 = .479 at Step 1; ∆R2 =5.8% at Step 2 (p = .12). *p < .05, **p < .01, *** p< .001   
 
6.2.3. Discussion 
The purpose of this study was to explore the relationship between eating-related 
psychopathology and the regulation of emotion in a group of non-clinical women. This 
study was also the first to take into account the influence of depression, anxiety and 
alexithymia on emotion regulation within a non-clinical population. 
In support of our initial hypothesis, greater difficulties regulating emotional experience 
were associated with higher levels of disordered eating attitudes and behaviours. 
These findings align with earlier work highlighting the role of maladaptive emotion 
regulation in the instigation of eating-related psychopathology (Smyth et al., 2007; 
Danner et al., 2012; Racine & Wildes, 2013). These results also help to reinforce 
previous findings suggesting that individuals with eating disorders lack access to 
effective emotion regulatory strategies (such as emotional acceptance) so often turn to 
the strategies they do have access to, for example bingeing and restriction (Aldao et al., 
2010; Danner et al., 2012; Svaldi et al., 2012). In this way, it has been suggested by 
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Schmidt and Treasure (2006) that the exclusive mental focus on body shape and 
weight often leads to reduced emotional salience, the experience of emotional 
‘numbness’, and the avoidance of social interactions.  
However, in line with our second hypothesis many of the observed associations 
between eating-related psychopathology and difficulties regulating emotion were no 
longer apparent when depression, anxiety and alexithymia had been considered. This 
finding clearly supports previous research which has demonstrated how emotional 
differences between eating disorder patients and controls were eliminated once anxiety 
and depression had been accounted for (e.g. Gilboa-Schechtman et al., 2006). 
Although the key role of mood within eating-related psychopathology has been 
acknowledged (e.g. Braun et al., 1994; Polivy & Herman, 2002), the precise nature of 
this relationship remains unclear. Therefore, it has been suggested that further 
research is necessary in order to determine whether mood disorders precede, occur 
simultaneously or follow the appearance of an eating disorder (Polivy & Herman, 2002). 
Indeed, a greater understanding of the origin of this comorbidity could have important 
implications for eating disorder treatment and prevention. For example, if it is found to 
be the case that eating-related psychopathology represents a subtype of affective 
disorders, greater emphasis should be given to the reduction of depressive and 
anxious symptoms. In this way, improving emotion regulation skills and encouraging 
emotional acceptance may represent important targets for treatment that go beyond 
symptom reduction.  
This study provides further evidence to suggest that the emotion regulation deficits 
observed in eating disorder patients can also be found in non-clinical levels of eating-
related psychopathology. However, there are a few notable limitations. For example, as 
in previous research, the assessment of emotion regulation in the current study was 
restricted to self-report measures. However, the validity of such reports may be called 
into question as it is unclear whether an individuals’ assessment of their emotional 
awareness or clarity is an accurate representation of emotion regulation ability. Future 
research should therefore utilise more objective and/or experimental methods in order 
to gain a more comprehensive understanding of the precise emotion regulation 
difficulties among disordered eaters. Secondly, the cross-sectional nature of the current 
study limits our findings as it prevents us from making conclusions about the causal 
role of emotion regulation deficits in disordered eating. Therefore, prospective 
longitudinal research following the same cohort of participants over a period of time 
would be beneficial in future emotion regulation studies. 
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A final limitation concerns the use of hierarchical linear regression as a method of 
analyzing the data. While frequently used in the literature, hierarchical regression is 
subject to problems with sampling/measurement error. The use of Structural Equation 
Modelling (SEM) may therefore offer a more flexible, accurate method of analysis. SEM 
is a very powerful technique that can be used to create causal models or path analyses 
(Kline, 1998). SEM allows more flexible assumptions and offers an attractive graphical 
modelling interface. It is also able to test overall models vs individual coefficients/able 
to model mediating variables (enables measurement of direct and indirect effects) 
which may provide an advantage of traditional hierarchical regression analyses (Kline, 
1998). Nevertheless, SEM is a large-sample statistical technique so would not be an 
appropriate method of analysis for the present study. 
Despite these limitations, it is clear that the current study not only adds to a wealth of 
emerging evidence in the field of emotion regulation but highlights the need for further 
investigation into the role of emotion regulation difficulties in both the development and 
persistence of eating disorder symptoms. To our knowledge this is also the first study 
to acknowledge the confounding role of depression, anxiety and alexithymia on 
emotion regulation difficulties within a non-clinical sample of females. Overall, the 
present findings add to our current understanding of emotional functioning within 
disordered eating by demonstrating a positive association between eating-related 
psychopathology and difficulties regulating emotion. Nevertheless, it is important to 
note that many of these associations were eradicated when depression, anxiety and 
alexithymia had been taken into consideration. Therefore, in order to form reliable 
conclusions regarding the nature of this relationship, it is clear that future research on 
emotion regulation must account for the potential role of mood. If replicated, these 
findings may contribute to an increased understanding of the role of depression, 
anxiety and alexithymia within eating-related psychopathology and may point towards 
important targets for eating disorder treatment. 
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Study 4.2 
Negative attitudes towards emotional expression and eating-related 
psychopathology 
 
6.3. Introduction 
Individuals with eating disorders often experience, attend to and regulate emotions 
differently to healthy controls (e.g. Davies, Swan, Schmidt, & Tchanturia, 2012; Meyer, 
Waller, & Waters, 1998; Whiteside et al., 2007; Wildes, Marcus, Bright, & Dapelo, 
2012). Indeed, much of the previous work on emotion processing has shown that 
eating disorder patients display significant problems when regulating and expressing 
emotion (Whiteside et al. 2007). These deficits are particularly apparent when 
presented with aversive or negative emotional states and situations (Grilo, Shiffman, & 
Carter-Campbell, 1994; Vanderlinden, Dalle-Grave, Vandereycken, & Noorduin, 2001; 
Waters, Hill, & Waller, 2001). Often, negative attitudes towards emotional expression 
are thought to prevent or ‘block’ the processing of emotionally salient information (Root 
& Fallon, 1989; Waller et al., 2007).  
Although difficulties in this area are shown to contribute to both the onset and 
maintenance of eating disordered behaviour, individual attitudes towards the 
expression of emotion have remained relatively unacknowledged in the current 
literature. However, previous research that has been carried out provides preliminary 
support for the link between negative attitudes towards emotional expression and 
disordered eating. For example, within a non-clinical population, high levels of eating, 
shape and weight related concerns were associated with the view that displaying 
emotion is a sign of weakness (Meyer et al., 2010). Those with higher levels of eating-
related psychopathology were also likely to believe that emotions should be kept under 
control and that emotional expression may lead to rejection by peers. In research with 
clinical samples, women with anorexia nervosa were shown to inhibit the expression of 
emotion during social situations. These individuals reported engaging in unhealthy 
eating-behaviours as a way of coping with these ‘dangerous’ or ‘threatening’ emotional 
states (Espeset et al., 2012).  
Recent findings have also revealed that negative attitudes towards the expression of 
emotion may be implicated in the development of psychological disorders, following 
exposure to a particularly traumatic or stressful life-event (Beck & Emery, 1985). In this 
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way, dysfunctional assumptions and beliefs about emotional expression may 
predispose certain individuals to anxiety and depression. Given that depression 
(Bydlowski et al., 2005; Gilboa-Schechtman et al., 2006; Kucharska-Pietura et al., 
2004), anxiety (Braun et al., 1994; Goddard & Treasure, 2013; Polivy & Herman, 2002) 
and alexithymia (Beales & Dolton, 2000; Berthoz et al.,  2007) are frequently found to 
co-occur within eating disorders, it may be necessary to account for the influence of 
these variables in future research. 
Taken together, previous findings provide support for the assertion that negative 
attitudes towards the expression of emotion are likely to contribute to the development 
of an eating disorder. This may reflect the fear often experienced by those with high 
levels of eating-related psychopathology about being perceived negatively by others. 
However, little is known about the factors underlying negative attitudes towards 
emotional expression and whether these attitudes are likely to predict eating disordered 
symptoms. Consequently, the present study aimed to investigate the link between 
attitudes and emotion in a non-clinical group of disordered eaters. This study aimed to 
replicate and extend the findings of Meyer et al. (2010) by exploring this relationship 
whilst accounting for the role of depression, anxiety and alexithymia. In line with 
previous findings, it was hypothesised that negative attitudes towards the expression of 
emotion would be associated with greater eating-related psychopathology. However, 
the significance of this relationship was expected to reduce once potential confounds 
such as depression, anxiety and alexithymia were taken into consideration. Overall, it 
was hoped that examining attitudes towards emotional expression in those most 
vulnerable may help to uncover the current barriers to effective emotion regulation in 
clinical populations. 
6.3.1. Method 
6.3.1.1. Measures 
Participants were asked to complete the Eating Disorder Inventory (EDI-2; Garner, 
1991), the Attitudes towards Emotional Expression Scale (AEE; Joseph et al., 2004), 
the Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) and 
finally the Toronto Alexithymia Scale (TAS-20; Bagby et al., 1994a,b). 
6.3.1.2. Data Analysis 
Correlations were used to explore the relationships between subscale scores on the 
attitudes toward emotional expression scale (AEE) and overall eating-related 
psychopathology as measured by scores on the eating disorders inventory (EDI). 
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Correlations were also employed to investigate the relationship between eating-related 
psychopathology, attitudes towards emotional expression and mood (depression and 
anxiety) and alexithymia. Significant correlations were apparent; therefore regression 
analyses were carried out to explore the potential role of attitudes towards emotional 
expression in predicting eating-related psychopathology. In order to control for the 
influence of potential confounds on emotion processing a forced entry hierarchical 
regression model was employed. Depression, anxiety and alexithymia scores were 
entered into the first level of the model and scores on the AEE were subsequently 
entered into the regression model at level two.  
6.3.2. Results 
6.3.2.1. Assumptions 
When tested for parametric assumptions, a number of outliers were found within the 
data sets representing EDI and AEE scores. A few difficulties also arose concerning 
the normality of the data. However, square root transformations considerably enhanced 
the normality of each distribution and eliminated remaining outliers. Therefore statistical 
tests were carried out on transformed data. Pearsons r correlations were used to 
assess to relationship between AEE and EDI subscales. Finally, alpha was adjusted 
accordingly throughout to account for multiple comparisons (Bonferroni correction). 
6.3.2.2. Association between eating-related psychopathology and attitudes towards 
emotional expression 
Table 6.7 shows the results of the correlational analyses carried out to explore the 
relationship between eating-related psychopathology (EDI subscale scores) and 
attitudes towards the expression of emotion (AEE subscale scores). Significant positive 
associations were found between the three EDI subscales and all AEE subscales.   
Table 6.7: Associations (Pearson’s r) of AEE scores with EDI scores 
  EDI Scales   
AEE Scales 
 
Drive for 
thinness 
Body 
dissatisfaction 
Bulimia Total 
Weakness .32* .30* .30* .24* 
Non-expression .38* .42* .32* .38* 
Control .36* .37* .37* .38* 
Social .33* .40* .39* 
 
.38* 
*p < 0.004 (Bonferroni correction) 
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6.3.2.3. Associations of both attitudes towards emotion and eating-related 
psychopathology with mood and alexithymia 
A series of correlations were conducted to assess the relationship mood (depression 
and anxiety) and alexithymia and both eating-related psychopathology and negative 
attitudes towards emotional expression (see Table 6.8). Significant associations were 
apparent between negative attitudes towards the expression of emotion and 
depression, anxiety and alexithymia scores. Mood and alexithymia were also 
significantly associated with heating-related psychopathology.11 
 
Table 6.8: Associations (Pearson’s r) of EDI and AEE scores with depression, anxiety and 
alexithymia scores 
  Depression Anxiety Alexithymia 
EDI Scales Drive for thinness .36* .25 .40* 
 Body dissatisfaction .49* .31* .38* 
 Bulimia .67* .13 .44* 
 
AEE scales 
 
Weakness 
 
.45* 
 
.48* 
 
.45* 
 Non-expression .46* .49* .46* 
 Control .46* .45* .57 
 Social .46* .35 .61* 
*p < 0.003 (Bonferroni correction) 
As a result, a series of hierarchical regression analyses were carried out to assess the 
influence of these potential confounds on the relationship between attitudes towards 
the expression of emotion (AEE scores) and eating-related psychopathology (EDI 
scores). Given the high level of comorbidity between mood, alexithymia and disorder 
eating (e.g. Braun et al., 1994; Polivy & Herman, 2002), depression, anxiety and 
alexithymia were entered at the first level of the hierarchical regression. Subsequently, 
all significantly correlating AEE subscales were entered at the second level. These 
analyses produced a number of significant models12: 
6.3.2.3.1. Drive for thinness  
For the first model R2 was .170, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 17.0% of the variation in drive for thinness. When AEE 
subscales were entered, a second model emerged in which R2 was .239, which 
indicates that the inclusion of AEE subscales accounts for an additional 6.9% of the 
                                            
11 Due to issues with normality (see Study 4.1), statistical tests were carried out on the transformed data 
for anxiety, depression and alexithymia variables. 
12 All assumptions were met for each regression analysis carried out i.e. no multicollinearity, 
linearity/homoscedasticity, normality and independence of errors. 
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variance. However, this model was non-significant; F(7, 45) = 1.70, p = .14 and none of 
the individual predictors variables were found to be significant. 
6.3.2.3.2. Body dissatisfaction 
For the first model R2 was .108, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 10.8% of the variation in body dissatisfaction. However, 
when AEE subscales were included in a second model R2 increased to .251 suggesting 
that these subscales account for an additional 14.3% of the variance. The second 
model was not significant; F(7, 45) = 1.82; p = .11 and no significant predictors of body 
dissatisfaction were apparent.  
6.3.2.3.3. Bulimia 
For the first model R2 was .324, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 32.4% of the variation in bulimia. When AEE subscales 
were added to the model R2 increased to .355, which indicates that AEE subscales 
account for an additional 1.3% of the variance. Although, this model was found to be 
significant; F(7, 45) = 2.98, p = .01, no significant individual predictors of bulimia were 
found (see Table 6.9). 
Table 6.9: Multiple regression analysis with bulimia as the outcome 
  b SE b β 
Step 1 Constant -4.02 
(-6.95, -1.20) 
1.45  
 Depression .24 
(-.80, 1.27) 
.51 .08 
 Anxiety 1.16 
(-.34, 2.66) 
.74 .25 
 Alexithymia .56 
(.12, 1.01) 
.22 .38* 
     
Step 2 Constant -3.53 
(-7.04, -.02) 
1.73  
 Depression .39 
(-.91, 1.69) 
.64 .12 
 Anxiety 1.16 
(-2.57, 2.88) 
.85 .25 
 Alexithymia .58 
(.07, 1.10) 
.25 .39 
 Weakness  -.20 
(-.69, 1.09) 
.44 .09 
 Non-expression -.35 
(-1.47, .78) 
.56 -.16 
 Control .17 
(-.86, 1.19) 
.51 .09 
 Social -.20 
(-1.18, .79) 
.48 -.10 
Note: R2 = .342 at Step 1; ∆R2 =1.3% at Step 2 (p = .941). *p < .05, **p < .01, ***p < .001   
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6.3.3. Discussion 
The aims of this study were twofold. Firstly, this study aimed to replicate the earlier 
work of Meyer et al. (2010) by exploring the relationship between attitudes towards 
emotional expression and eating-related psychopathology in non-clinical women. 
Secondly, this study aimed to extend upon previous research by examining the 
confounding role of depression, anxiety and alexithymia. 
In line with our initial prediction, negative attitudes towards the expression of emotion 
were associated with higher levels of eating-related psychopathology. These findings 
are consistent with earlier work highlighting the association between attitudes towards 
the expression of emotion and eating-related psychopathology (Espeset et al., 2012; 
Meyer et al., 2010). Furthermore, the present findings clearly support the role of 
maladaptive assumptions about emotional expression in contributing to the onset of 
disordered eating. However, the specific factors influencing the development of these 
dysfunctional attitudes and beliefs remain unspecified. Previous research has 
consistently highlighted the link between eating-related psychopathology and the fear 
of being evaluated negatively by peers (Gilbert & Meyer, 2005). Therefore, it might be 
suggested that an individual concerned about her weight due to fears of social rejection 
is likely to suppress or inhibit expressions of emotion for the same reason. Negative 
attitudes and perceptions concerning the expression of emotion are also thought to be 
influenced by the temperament and personality traits characteristic of those with eating 
disorders. Specifically, high levels of perfectionism and rigidity are often associated 
with the need to ‘control’ emotional experiences, by keeping feelings to oneself for 
example. Clearly, future research must consider the potential role of underlying factors 
such as temperament in contributing to both the development and maintenance of 
harmful assumptions regarding the expression of emotion. 
Although the present findings provide support for the link between negative attitudes 
towards emotional expression and eating-related psychopathology, these associations 
were no longer apparent when the confounding role of depression, anxiety and 
alexithymia were taken into account. This is consistent with our second hypothesis and 
aligns with previous research which has demonstrated high levels of comorbidity 
between eating, mood disorders and alexithymia (e.g. Braun et al., 1994; Polivy & 
Herman, 2002). As a result, depression, anxiety and alexithymia may represent a risk 
factor for the development of disordered eating over and above any negative or 
pessimistic beliefs regarding the nature of emotional expression. Previously, it is been 
suggested that eating disorders are not restricted to the domains of eating behaviour 
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and body image, but may also be related to significant difficulties in emotional 
functioning (Gilboa-Schechtman et al., 2006). Gilboa-Schechtman et al. (2006) also 
discussed the possibility that disordered eating-related symptoms and behaviours do 
not signify a separate eating disorder as originally thought, but rather represent a 
subtype of affective disorders. Although the findings of the present study clearly fit 
within this description, further research is needed to elucidate the nature of the 
relationship between mood, alexithymia, eating-related psychopathology and attitudes 
towards the expression of emotion in greater depth.  
This study clearly provides important information surrounding the link between negative 
attitudes towards emotional expression and eating-related psychopathology. However, 
the main drawback of the present study lies in the nature of the sample used. For 
example, the focus on non-clinical women may limit the ability to generalize these 
findings to eating disorder patients. As a result, this study clearly requires replication 
with a clinical population in order to establish whether negative attitudes towards 
emotional expression increase as a function of eating disorder severity. Prospective 
longitudinal research following the same cohort of patients over a period of time would 
also be beneficial in order to establish the longevity and persistence of these attitudes. 
The use of hierarchical regression may represent a further limitation of this study due to 
inherent problems with sampling and measurement errors. Using Structural Equation 
Modelling (SEM) in place of hierarchical regression may offer a more accurate, robust 
alternative (Kline, 1998). However, as SEM should be used only when sample sizes 
are extremely large, this technique would not have been a suitable method of analysis 
in this case. 
In spite of these limitations however, the findings of the present study help to advance 
our current understanding of emotion processing within eating-related psychopathology. 
For example, the importance of mood (depression and anxiety) in influencing the 
relationship between negative attitudes towards the expression of emotion and 
disordered eating represents an important contribution to the literature. The specific 
role of alexithymia in contributing to the development of eating disorder-related 
concerns is also noteworthy. Therefore, in light of current findings it is clear that 
research examining the specific contribution of concurrent depression, anxiety and 
alexithymia is needed in order to make reliable conclusions about the nature of this 
relationship. 
These findings also have a number of clinical implications. For instance, targeting the 
dysfunctional assumptions and negative beliefs held about the nature of emotional 
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expression may provide a useful goal for future eating disorder treatment. In this way, 
challenging the current perception of emotional displays as showing ‘weakness’ or a 
‘lack of control’ might be a useful first step in encouraging the acceptance of emotion. 
Emotional acceptance may also be valuable in promoting the use of more adaptive 
emotion regulations strategies (Waller, Corstorphine, & Ountford, 2007). Along with the 
concept of emotional acceptance, clinicians might find it useful to explore the factors 
that may precede negative attitudes towards the expression of emotion. This in turn 
could inform the development of effective treatments for those with disordered eating 
attitudes and behaviours.  
In summary, this is the first study to account for the influence of depression, anxiety 
and alexithymia on the relationship between attitudes towards emotional expression 
and eating-related psychopathology. The finding that negative attitudes towards the 
expression of emotion are associated with greater eating disorder symptoms in a non-
clinical population not only support previous findings but add to our current 
understanding of emotion processing. However, further research is needed to explore 
the importance of mood in influencing the relationship between attitudes towards 
emotional expression and disordered eating. Future work examining the precise role of 
alexithymia in predicting eating disorder-related concerns would also be useful in 
helping to establish some of the risk factors associated with the development of eating-
related psychopathology. Taken together, this study raises important questions 
regarding the influence of specific attitudes and beliefs about the nature of emotional 
expression and provides important implications for both further research and eating 
disorder treatment. 
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Study 4.3 
Do attitudes towards the expression of emotion influence the type of 
emotion regulatory strategy employed? 
 
6.4. Introduction 
The importance of effective emotion regulation has been widely acknowledged 
(Berenbaum, Valera, & Kerns, 2003; Greenberg, 2002) and a number of theoretical 
models argue that eating disorder behaviour acts to regulate emotion (Cooper, Wells, & 
Todd, 2004; Fox & Power, 2009). Specifically, the interpersonal maintenance model of 
anorexia nervosa developed by Schmidt and Treasure (2006) points towards the role of 
anorectic symptoms in facilitating the avoidance of negative affect. In this way, the 
exclusive mental focus on food and eating often results in reduced emotional salience, 
the experience of emotional ‘numbness’, and the avoidance of social interactions. Such 
a response is arguably facilitated by pessimistic beliefs held about the nature of 
emotions and emotional expression. 
Given efforts to dampen or inhibit the expression of emotions, those with high levels of 
disordered eating may be particularly avoidant of emotional experiences due to the 
feared social consequences of emotional expression. Consequently, examining beliefs 
towards expressing emotion may be useful in helping to delineate the nature of 
emotional suppression in these individuals. It may be the case that attempts to actively 
avoid emotional expression are linked to a belief that such expression may increase 
the likelihood of negative social evaluation. However, as relatively little is known about 
the factors underlying emotion regulation, the present study aimed to investigate the 
link between attitudes and emotion in a non-clinical group of disordered eaters. Overall, 
examining attitudes towards emotional expression in those most vulnerable may help 
to uncover the current barriers to effective emotion regulation in clinical populations. 
Further investigation into the origins of these negative attitudes might also be useful for 
increasing our understanding of the nature of these difficulties in those with high levels 
of eating-related psychopathology. 
It is predicted that pessimistic attitudes and beliefs regarding emotional expression will 
be associated with greater difficulties regulating emotional experience. However, due to 
the high levels of comorbidity between emotion regulation and mood (Bydlowski et al., 
2005; Gilboa-Schechtman et al., 2006; Kaye et al., 2004) and alexithymia (Pandey et 
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al., 2011), this relationship is expected to decrease when these variables are taken into 
account. 
6.4.1. Method 
6.4.1.1. Measures 
Participants scores on the Difficulties in Emotion Regulation Scale (DERS; Gratz & 
Roemer, 2004) the Attitudes towards Emotional Expression Scale (AEE; Joseph et al., 
2004), the Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) 
and finally the Toronto Alexithymia Scale (TAS-20; Bagby et al.,1994a,b) were used in 
this analysis.  
6.4.1.2. Data Analysis 
Correlations were used to explore the relationships between subscale scores on the 
attitudes toward emotional expression scale (AEE) and problems regulating emotion as 
measured by scores on the difficulties regulating emotion scale (DERS). Correlations 
were also carried out to assess the relationship between eating-related 
psychopathology, emotion regulation, attitudes towards emotional expression and 
specific mood variables (depression and anxiety) and alexithymia. Significant 
correlations were apparent; therefore regression analyses were carried out to explore 
the potential role of attitudes towards emotional expression in predicting emotion 
regulation difficulties. In order to control for the influence of potential confounds on 
emotion processing a forced entry hierarchical regression model was employed. 
Depression, anxiety and alexithymia scores were entered into the first level of the 
model and scores on the AEE were subsequently entered into the regression model at 
level two.  
6.4.2. Results 
6.4.2.1. Assumptions 
A number of outliers were found with the AEE and DERS data when tested for 
parametric assumptions. Problems with the normality of these distributions were also 
found. However, square root transformations were able to enhance the normality of 
these data sets and remove outliers. Therefore statistical tests were carried out on 
transformed data. Pearsons r correlations were used to explore potential links between 
DERS and AEE subscales. Finally, alpha was adjusted throughout to account for 
multiple comparisons using a Bonferroni correction (alpha level of .05 divided by the 
number of pairwise comparisons). 
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6.4.2.2. Association between attitudes towards emotional expression and emotion 
regulation 
Table 6.10 demonstrates the results of the correlational analyses carried out to 
investigate the relationship between DERs and AEE subscale scores. These findings 
revealed significant positive associations with most AEE subscales and scores on the 
DERS. However, no significant associations between scores on the goal-directed 
subscale of the DERS and scores on the weakness, non-expression and control 
subscales of the AEE were apparent.  
Table 6.10: Associations (Pearson’s r) of AEE scores with DERS scores 
    DERS 
Scales 
  
AEE Scales 
 
Awareness Clarity Impulsive Goal-
directed 
Non-
acceptance 
Limited 
access 
Weakness .28* .45* .44* .17 .49* .45* 
Non-
expression 
.27* .35* .32* .17 .44* .44* 
Control .35* .41* .36* .16 .44* .46* 
Social .44* .52* .35* .26* .44* .49* 
*p < 0.005 (Bonferroni correction) 
 
6.4.2.3. Associations of both attitudes towards emotional expression and emotion 
regulation with mood and alexithymia 
Correlational analyses were conducted to investigate the role of both mood (depression 
and anxiety) and alexithymia on both attitudes towards expressing emotion and 
emotion regulation. Findings revealed significant positive associations between 
negative attitudes towards the expression of emotion and depression, anxiety and 
alexithymia. Mood and alexithymia were also significantly associated with difficulties 
regulating emotion (see Table 6.11)13.  
 
 
 
 
                                            
13 Due to issues with normality (see Study 4.1), statistical tests were carried out on the transformed data 
for anxiety, depression and alexithymia variables.  
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Table 6.11: Associations (Pearson’s r) of DERS and AEE scores with depression, anxiety and 
alexithymia scores 
  Depression Anxiety Alexithymia 
     
DERS scales Awareness  .29* .30* .49*  
 Clarity .46* .42* .63*  
 Impulsive .46* .42* .50*  
 Goal-directed 
Negative 
ER Strategies 
 
.40* 
.61* 
.62* 
.38* 
.28 
.45* 
 
.40* 
.49* 
.60* 
 
 
AEE scales 
 
Weakness 
 
.45* 
 
.48* 
 
.41* 
 
 Non-expression .46* .49* .40* 
 Control .46* .45* .56* 
 Social .46* .35 .57* 
*p < 0.003 (Bonferroni correction) 
Consequently, hierarchical regression analyses were conducted to examine the 
influence of these potential confounds on the relationship between attitudes towards 
the expression of emotion (AEE scores) and difficulties regulating emotion (DERS 
scores). Given the influence of mood and alexithymia  on emotion processing (e.g. 
Gilboa-Schechtman et al., 2006; Pandey et al., 2011; Venta et al., 2012), depression, 
anxiety and alexithymia were entered at the first level of the hierarchical regression. All 
significantly correlating AEE subscales were then entered at the second level. The 
findings from these analyses are presented below. 
6.4.2.3.1. Lack of emotional awareness 
For the first model R2 was .347, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 34.7% of the variation in lack of emotional awareness. 
When AEE subscales were entered, a second model emerged in which R2 was .365, 
which indicates that the inclusion of AEE subscales accounts for an additional 1.8% of 
the variance. A significant model emerged; F(7, 45) = 3.12, p = .01, with alexithymia 
emerging as the only significant predictor (see Table 6.12).  
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Table 6.12: Multiple regression analysis with lack of emotional awareness as the outcome 
  b SE b β 
Step 1 Constant 1.70 
(.33, 3.08) 
.68  
 Depression .41 
(-.08, .90) 
.24 .28 
 Anxiety -.45 
(-1.15, .25) 
.35 -.20 
 Alexithymia .36 
(.15, .56) 
.10 .50** 
     
Step 2 Constant 1.41 
(-.23, 3.05) 
.81  
 Depression .36 
(-.25, .96) 
.30 .24 
 Anxiety -.48 
(-1.29, .32) 
.40 -.22 
 Alexithymia .36 
(.12, .60) 
.12 .51** 
 Weakness  -.07 
(-.49, .34) 
.21 -.07 
 Non-expression .23 
(-.29, .76) 
.26 .23 
 Control -.16 
(-.64, .32) 
.24 -.19 
 Social .09 
(-.37, .54) 
 
.23 .10 
Note: R2 = .347 at Step 1; ∆R2 =1.8% at Step 2 (p = .893). * p < .05, **p < .01, ***p < .001   
 
6.4.2.3.2. Lack of emotional clarity 
For the first model R2 was .543, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 54.3% of the variation in lack of emotional clarity. 
However, when AEE subscales were included in a second model R2 increased to .553 
suggesting that these subscales account for an additional 1.0% of the variance. The 
second model was found to significant; F(7, 45) = 6.70; p < .001. Again, alexithymia 
was found to be a significant predictor of a lack of emotional clarity (see Table 6.13).  
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Table 6.13: Multiple regression analysis with lack of emotional clarity as the outcome 
  b SE b β 
Step 1 Constant -.39 
(-1.81, 1.03) 
.70  
 Depression .51 
(.01, 1.01) 
.25 .28 
 Anxiety -.06 
(-.78, .67) 
.36 -.02 
 Alexithymia .50 
(.28, .71) 
.11 .57*** 
     
Step 2 Constant -.48 
(-.2.18, 1.22) 
.84  
 Depression .47 
(-.16, 1.10) 
.31 .26 
 Anxiety -.02 
(-.85, .82) 
.41 -.01 
 Alexithymia .51 
(.26, .75) 
.12 .58*** 
 Weakness  .11 
(-.32, .54) 
.21 .08 
 Non-expression -.03 
(-.57, .52) 
.27 -.02 
 Control -.18 
(-.67, .32) 
.25 -.17 
 Social .11 
(-.37, .59) 
 
.23 .10 
Note: R2 = .543 at Step 1; ∆R2 =1% at Step 2 (p = .936). * p < .05, **p < .01, ***p < .001   
 
6.4.2.3.3. Difficulties controlling impulsive behaviour when distressed 
For the first model R2 was .548, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 54.8% of the variation in difficulties controlling impulsive 
behavior when distressed. When AEE subscales were added to the model R2 
increased to .605, which indicates that AEE subscales account for an additional 5.7% 
of the variance. A significant model was apparent; F(7, 45) = 8.31, p < .001, with 
alexithymia emerging as a significant predictor of impulsive behaviour when distressed 
(see Table 6.14). 
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Table 6.14: Multiple regression analysis with difficulty controlling impulsive behaviour when 
distressed as the outcome 
  b SE b β 
Step 1 Constant -.72 
(-2.38, .94) 
.82  
 Depression .42 
(-.17, 1.01) 
.29 .19 
 Anxiety .89 
(.04, 1.74) 
.42 .28* 
 Alexithymia .44 
(.19, .69) 
.13 .43** 
     
Step 2 Constant -.74 
(-2.62, 1.14) 
.93  
 Depression .44 
(-.25, 1.14) 
.34 .20 
 Anxiety .82 
(-.11, 1.74) 
.46 .26 
 Alexithymia .41 
(.13, .68) 
.14 .40** 
 Weakness  .44 
(-.03, .92) 
.23 .30 
 Non-expression -.39 
(-.96, .24) 
.30 -.24 
 Control .25 
(-.29, .80) 
.27 .20 
 Social -.21 
(-.73, .32) 
 
.26 -.16 
Note: R2 = .548 at Step 1; ∆R2 =5.7% at Step 2 (p = .263). *p < .05, **p < .01, ***p < .001   
 
6.4.2.3.4. Difficulties engaging in goal-directed behaviour when distressed 
For the first model R2 was .189, which indicates that mood mood (depression and 
anxiety) and alexithymia accounted for 18.9% of the variation in difficulties engaging in 
goal-directed behaviour when distressed. When the social AEE subscale was added R2 
increased to .246, suggesting that scores on the social subscale account for an 
additional 5.7% of the variance. Although the second model was this found to be 
significant; F(4,45) = 3.35, p = .02, none of the predictors emerged as significant (see 
Table 6.15). 
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Table 6.15: Multiple regression analysis with difficulties engaging in goal-directed behaviour 
when distressed as the outcome 
  b SE b β 
Step 1 Constant 2.03 
(.09, 3.96) 
.96  
 Depression .38 
(-.30, 1.06) 
.34 .20 
 Anxiety .23 
(-.76, 1.23) 
.49 .08 
 Alexithymia .21 
(-.08, .50) 
.15 .24 
     
Step 2 Constant 1.35 
(-.69, 3.39) 
1.01  
 Depression .01 
(-.78, .80) 
.39 .00 
 Anxiety .43 
(-.57, 1.42) 
.49 .15 
 Alexithymia .12 
(-.20, .42) 
.15 .12 
 Social .39 
(.06, .83) 
 
.22 .34 
Note: R2 = .189 at Step 1; ∆R2 =5.6% at Step 2 (p = .085). * p < .05, **p < .01, *** p< .001   
 
6.4.2.3.5. Non-acceptance of negative emotional response 
For the first model R2 was .449, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 44.9% of the variation in the non-acceptance of negative 
emotional responses. When AEE subscales were included R2 increased to .508, 
indicating that AEE subscales account for an additional 5.9% of the variance. This 
model was found to be significant; F(7,45) = 5.61, p < .001. However, no significant 
predictors of emotional non-acceptance were apparent (see Table 6.16). 
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Table 6.16: Multiple regression analysis with non-acceptance of negative emotional responses 
as the outcome 
  b SE b β 
Step 1 Constant -.54 
(-2.43, 1.34) 
.93  
 Depression .13 
(-.53, .80) 
.33 .06 
 Anxiety 1.08 
(.12, 2.05) 
.48 .33* 
 Alexithymia .43 
(.15, .72) 
.14 .41** 
     
Step 2 Constant -1.30 
(-.98, 3.35) 
1.06  
 Depression -.12 
(-.89, .71) 
.39 -.05 
 Anxiety 1.05 
(-.51, 1.62) 
.52 .32 
 Alexithymia .34 
(-.19, .45) 
.16 .32* 
 Weakness  .27 
(-.31, .78) 
.27 .18 
 Non-expression -.04 
(-.77, .62) 
.34 -.03 
 Control .19 
(-1.09, .18) 
.31 .15 
 Social .05 
(.09, 1.30) 
 
.30 .04 
Note: R2 = .449 at Step 1; ∆R2 =5.9% at Step 2 (p = .352). * p < .05, **p < .01, ***p < .001   
 
6.4.2.3.6. Limited access to effective emotion regulation strategies 
For the first model R2 was .483, which indicates that mood (depression and anxiety) 
and alexithymia accounted for 48.3% of the variation in limited access to effective 
emotion regulation strategies. When AEE subscales were entered into the model R2 
increased to .534, which indicates that AEE subscales account for an additional 5.1% 
of the variance. Although this model was found to be significant; F(7,45) = 6.21, p 
< .001 , no significant predictors of a limited access to effective emotion regulation 
strategies were found (see Table 6.17). 
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Table 6.17: Multiple regression analysis with limited access to effective emotion regulation 
strategies as the outcome 
  b SE b β 
Step 1 Constant 1.18 
(-.87, 3.24) 
1.02  
 Depression .94 
(.22, 1.67) 
.36 .38* 
 Anxiety .95 
(-.10, 2.01) 
.52 .26 
 Alexithymia .24 
(-.07, .55) 
.15 .20 
     
Step 2 Constant .52 
(-1.84, 2.88) 
1.17  
 Depression .53 
(-.34, 1.41) 
.43 .21 
 Anxiety 1.17 
(.01, 2.33) 
.57 .32 
 Alexithymia .09 
(-.25, .44) 
.17 .08 
 Weakness  .05 
(-.54, .65) 
.29 .03 
 Non-expression -.17 
(-.92, .59) 
.37 -.10 
 Control .25 
(-.44, .94) 
.34 .17 
 Social .33 
(-.33, .99) 
.33 .22 
R2 = .483 at step 1; ∆R2 =5.1% at step 2 (p = .401). * p < .05, **p < .01, ***p < .001   
 
6.4.3. Discussion 
The aim of this study was to explore the potential role of negative attitudes towards 
emotional expression in influencing the type of emotion regulation strategy employed 
by a group of non-clinical disordered eaters. The role of depression, anxiety and 
alexithymia as possible confounding factors was also taken into account. 
In line with our hypothesis, dysfunctional attitudes and beliefs about the nature of 
emotional expression were associated with greater self-reported difficulties regulating 
emotion in a group of non-clinical women. Although there has been no previous 
research identifying a clear link between negative attitudes towards emotional 
expression and maladaptive emotion regulation within eating-related psychopathology, 
this association can be inferred from earlier work. Indeed, there has been much 
evidence to support the link between negative attitudes towards emotion and 
disordered eating. For example, within a non-clinical population, high levels of eating, 
shape and weight related concerns were associated with the view that displaying 
emotion is a sign of weakness (Meyer et al., 2010). Those with higher levels of eating-
related psychopathology were also likely to believe that emotions should be kept under 
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control and that emotional expression may lead to rejection by peers. Furthermore, the 
influence of beliefs and attitudes regarding the nature of emotional experience has 
been widely acknowledged in previous literature. Specifically, in research with clinical 
samples, women with anorexia nervosa were found to inhibit the expression of emotion 
during social situations. These individuals reported engaging in unhealthy eating-
behaviours as a way of coping with these ‘unpleasant’ or ‘threatening’ emotional states 
(Espeset et al., 2012). In line with this, Geller et al. (2000) found that anorexia nervosa 
patients had higher levels of suppressed anger and were more likely to avoid 
expressing emotion as a result. Overall, these findings may suggest that negative 
attitudes towards emotional expression are common among disordered eaters. This 
may reflect the fear often experienced by those with high levels of eating-related 
psychopathology about being perceived negatively by others. Furthermore, the 
negative or dysfunctional assumptions about the nature of emotional expression held 
by these individuals are likely to contribute to the use of particularly maladaptive 
regulation strategies, such as emotional avoidance.  
However, it is important to acknowledge that the positive association between negative 
attitudes towards emotional expression and difficulties regulating emotion disappeared 
when the role of depression, anxiety and alexithymia had been statistically accounted 
for. Interestingly, alexithymia was found to predict the non-acceptance of negative 
emotions, difficulties controlling impulsive behaviours when distressed, and a lack of 
both emotional awareness and clarity. Although alexithymia has frequently been 
associated with eating-related psychopathology (Beales & Dolton, 2000; Bethoz et al., 
2007), the direction of causality is unknown. Therefore, the high prevalence of 
alexithymia within a non-clinical sample of disordered eaters not only aligns with 
previous research but may provide support for the role of alexithymia in contributing to 
the development of an eating disorder. Furthermore, Bruch (1962, 1973, 1982) has 
previously suggested that a difficulty describing and distinguishing between feelings 
represents the main deficit in eating disorders, as this links to a more general sense of 
inadequacy and lack of control. This is clearly in line with the present findings which 
highlight the key role of alexithymia (described as a deficiency in the understanding, 
processing or description of emotion; Sifneos, 1996) in predicting emotion regulatory 
difficulties in those reporting eating disorder-related concerns. Overall, it is clear that 
alexithymia may contribute to difficulties regulating emotional experience which could in 
turn, lead to the development of disordered eating attitudes and behaviours. However, 
further research is needed to examine the relationship between alexithymia, emotion 
regulation and eating-related psychopathology in greater depth. Future work is also 
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necessary to uncover whether alexithymia precedes the eating disorder or develops as 
a consequence of it, owing to the difficulty of managing emotions. 
Although findings from the current study provide preliminary support for a link between 
negative attitudes towards emotional expression and emotion regulatory deficits, there 
are a few limitations to consider. Firstly, the focus on a non-clinical sample may limit 
the ability to generalise our results to eating disorder patients. As a result, replication of 
this study within a clinical population would be useful in helping to establish whether 
the same relationship is apparent in those with more severe eating-related 
psychopathology. In addition, the self-report measures of emotion regulation used in 
the current study may be called into question as it is unclear whether an individual’s 
perception of their capacity to deal with negative emotion is an accurate representation 
of emotion regulation capability. Future research supplementing self-report measures 
with objective or experimental measures of emotion regulation is therefore needed to 
provide a more comprehensive account of an individual’s ability to adequately regulate 
emotional experience.  
The method of analysis used in the current study may also be called into question. 
Although widely used in the literature, hierarchical regression is subject to problems 
with sampling error which may affect the validity of its findings. Recently, many 
researchers have suggested Structural Equation Modelling (SEM) is an alternative due 
to its capacity to offer a more flexible, objective approach to analysis (Kline, 1998). 
However, SEM is a relatively new technique and can only be carried out with extremely 
large sample sizes (usually 200 cases; Kline, 1998). Consequently, its use to analysis 
data in the current investigation would not be appropriate.  
Despite limittaions, these findings help to enhance our knowledge of the factors 
implicated in the regulation of emotion. Although negative attitudes towards emotional 
expression were linked to greater difficulties regulating emotional experience, this 
association was no longer apparent when the confounding role of mood and 
alexithymia had been taken into account. Interestingly, findings from the present study 
emphasised the role of alexithymia in contributing to the non-acceptance of negative 
emotion, difficulties controlling impulsive behaviours when distressed along with a lack 
of both emotional awareness and clarity. Current findings demonstrate that the 
underlying role of mood and alexithymia clearly plays an important role within emotion 
regulation. However, further research exploring the impact of depression, anxiety and 
alexithymia on emotion regulation deficits in clearly needed to examine the nature and 
origin of this relationship.  
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The findings of this study also have a number of clinical implications. For instance, the 
association between attitudes towards emotional expression and emotion regulation 
may help to inform future eating disorder treatments by targeting the negative beliefs 
held by those with high levels of eating-related psychopathology about expressing 
emotion. In this way, challenging the belief that other people will be rejecting as a result 
of emotional expression may be a useful goal for future treatment. The promotion of 
emotional acceptance may also be beneficial in both reducing negative attitudes 
towards emotion and encouraging the use of more effective emotion regulation 
strategies (Waller et al., 2007). 
In sum, this study represents a novel contribution to the literature on attitudes towards 
emotional expression in those with high levels of eating-related psychopathology. 
Indeed, the key role of alexithymia in predicting greater difficulties regulating emotion 
adds to our current understanding of the factors implicated in emotion regulation and 
may help to inform directions for future research. Clearly, replication of these findings 
within a clinical population would be beneficial in order to explore whether this 
relationship persists with greater eating disorder severity. Further research exploring 
the factors leading to the adoption of negative attitudes and beliefs relating to emotion 
would also be useful in preventing further emotion regulation difficulties.  
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6.4.4. Summary of findings 
Taken together, the findings from this body of work demonstrate clear difficulties in the 
control of emotion among those who display non-clinical levels of eating-related 
psychopathology. Specifically, findings from Study 4.1 revealed that difficulties 
regulating emotion were associated with a greater number of eating disorder-related 
attitudes and behaviours. However, in line with previous research (e.g. Gilboa-
Schechtman et al., 2006), these relationships disappeared when the influence of 
depression, anxiety and alexithymia was taken into account. As a result, it is possible 
to suggest that problems with mood (depression and anxiety) and alexithymia are 
implicated in the development of eating-related psychopathology and may be 
responsible for many of the emotion regulatory deficits observed. In addition, findings 
from Study 4.2 demonstrated that individuals high in eating-related psychopathology 
were more likely to display negative attitudes towards the expression of emotion. 
Nevertheless, these findings were no longer apparent when the role of mood and 
alexithymia was accounted for. Once again, this may demonstrate the possible 
influence of depression, anxiety and alexithymia in facilitating eating disorder-related 
attitudes and behaviours, over and above negative attitudes regarding the expression 
of emotion. Finally, Study 4.3 emphasised the link between negative beliefs regarding 
the expression of emotion and greater difficulties regulating emotion. However, after 
controlling for the confounding role of depression, anxiety and alexithymia, the previous 
association between negative attitudes and emotion regulatory impairments was 
eliminated.  
Overall, it is clear from the present findings that underlying mood (depression and 
anxiety) and alexithymia plays a key role in the initiation of eating disorder-related 
behaviours. However, replication of these findings is needed to further elucidate the 
link between depression, anxiety, alexithymia and eating-related psychopathology and 
make reliable conclusions regarding the nature of this relationship. 
6.4.5. Implications for model 
In Chapter 1 (Part 3) of this thesis, a preliminary model of emotion processing in 
individuals with eating-related psychopathology was proposed (see Figure 1.5). As 
previously stated, one of the main aims of the present thesis was to test this 
preliminary model. Although the majority of the current findings are in line with that 
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hypothesised in the initial model of cognitive-emotion processing, it was necessary to 
refine the model slightly. The revised model of cognitive-emotion processing is 
presented in Figure 8.1, Chapter 8.  Findings which have led to the refinement of the 
current model are discussed in more detail below.  
In the preliminary model of cognitive-emotion processing it was hypothesised that 
those with higher levels of eating-related psychopathology were more likely to 
experience difficulties with the control of emotion. As expected, findings from Study 4.1 
revealed a significant relationship between eating-related psychopathology and 
difficulties regulating emotional experience. However, many of the significant 
associations between emotion regulation and eating-related psychopathology were no 
longer significant once the influence of potential confounding factors had been taken 
into account. As a result, an additional element was added to the model in order to 
highlight the impact of anxiety, depression and alexithymia on emotion regulatory 
impairments.  
A further hypothesis of the model proposed suggested that those reporting higher 
levels of eating-related psychopathology would display maladaptive of dysfunctional 
attitudes towards the expression of emotion. This hypothesis was explored in Study 4.2 
of the present chapter. In line with predictions, eating-related psychopathology was 
associated with a greater inclination to keep emotions to oneself (non-expression), a 
belief that emotions should be kept under control (control) and a view that displaying 
emotion would lead to social rejection (social). However, these associations 
disappeared when the role of comorbid depression, anxiety and alexithymia had been 
statistically controlled for. Therefore, it was necessary to adapt the original model 
slightly in order to account for the influence of mood on this relationship.  
In addition, Study 4.3 of the present thesis highlighted the link between negative 
attitudes towards emotional expression and the use of maladaptive or ineffective 
emotion regulatory strategies. As a result, it was necessary to add a further element to 
the original model in order to emphasise the relationship between these two constructs. 
Depression, anxiety and alexithymia were also shown to reduce the impact of this 
association; therefore the original model was adapted slightly to account for this.  
Taken together, evidence from the studies carried out in Chapter 6 of this thesis 
provide clear support for the differing components described within the model. Although 
the model proposed provides a clear platform from which emotion processing in eating-
related psychopathology can be understood, further research is needed to assess the 
usefulness of this model in aiding eating disorder treatment and prevention. 
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The Consequences of Impaired Emotion Processing 
 
Chapter 6 aimed to uncover the key difficulties faced by those with high levels of 
eating-related psychopathology when regulating emotional experiences. Specifically, 
negative beliefs about the nature of emotional expression were linked to the use of 
maladaptive regulatory strategies such as the non-acceptance of negative emotion. In 
line with the model of cognitive-emotion processing outlined in Chapter 1 (Part 3) of 
this thesis, the suppression or inhibition of a particular emotional event is thought to 
have particularly harmful consequences for emotion processing. In other words, 
emotional non-acceptance is likely to impede successful emotion processing, leading 
to tension, the emergence of unpleasant eating-related intrusive thoughts and the 
subsequent dysfunctional attempt to control these feelings, through restrictive eating 
behaviour or bingeing, for example.  
However, the model of emotion processing proposed in Chapter 1 (Part 3) is 
preliminary and further research is clearly needed to understand the nature of eating-
related intrusive thoughts in greater depth. As a result, Chapter 7 aimed to examine the 
association between eating-related psychopathology and eating-related intrusive 
thoughts and images. Examining the intrusions present among a non-clinical group 
may also provide some insight into whether these thoughts occur prior to a clinical 
diagnosis and thus contribute to eating disorder development and maintenance. A 
further aim of this chapter is to validate the English version of the Eating-related 
Intrusive Thoughts Inventory; a measure developed to explore the role of intrusive 
thoughts or beliefs relating to eating. Overall, an increased understanding of the nature 
of intrusive thoughts experienced by those with eating-related psychopathology may 
contribute to the development of the model of cognitive-emotion processing described 
in Chapter 1 (Part 3) of this thesis. A greater insight into the complexity of emotion 
processing may also help to inform future emotion-focused interventions for 
psychological therapy and counselling.  
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Chapter 7: Study 5 
Eating-related intrusive thoughts in eating-related psychopathology 
 
7.1. Introduction  
Eating-related intrusive thoughts can be described as unwanted and repetitive thoughts, 
images and/or impulses relating to eating, and are experienced by the vast majority of 
eating disorder patients (Roncero, Belloch, Perpina, & Treasure, 2013). These 
thoughts are likely to interfere with a number of daily activities and as a result, are often 
interpreted as highly unpleasant and intrusive (Fairburn, 2008; Woolrich, Cooper, & 
Turner, 2008). Recently, it has been hypothesised that eating-related intrusive thoughts 
are in part, the result of a failure to adequately regulate or process emotional 
experiences. If incompletely processed or absorbed, signs of this failure are thought to 
emerge and may be conceptualised as “symptoms” of psychopathology (Baker, 2010). 
Such intrusions may generate further emotional discomfort, leading to the onset of 
particular maladaptive behaviours (i.e. constant weight checking, excessive exercise or 
restricting food intake) in an effort to gain relief.  
Although eating-related intrusive thoughts and impulses are thought to occur in eating 
disorder patients, research in this area is sparse and there is little understanding of the 
specific nature of these thoughts and their role in the maintenance of eating disorders. 
Furthermore, the presence of eating-related intrusive thoughts within a non-clinical 
disordered eating population is yet to be explored. Investigating the frequency of 
eating-related intrusive thoughts within a non-clinical sample may therefore help to 
provide vital information regarding the nature of these intrusions. Consequently, this 
study primarily aims to examine the frequency of eating-related intrusive thoughts 
among women with varying levels of eating-related psychopathology. In line with 
previous research (Roncero et al., 2013), it is hypothesised that those with higher 
levels of eating disorder-related attitudes and behaviours will experience a greater 
frequency of intrusive thoughts and images related to eating, shape and weight. 
Previous research has indicated that the Eating-related Intrusive Thoughts Inventory 
(EITI) may be a useful tool for the assessment of eating-related intrusive thoughts 
within Spanish populations (Perpina et al., 2011). Therefore, a further aim of the 
present study was to validate the English version of the EITI, currently the only self-
report questionnaire specifically designed to assess intrusive thoughts related to eating. 
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In order to measure the consistency of the eating-related intrusive thoughts (i.e. the 
stability of these thoughts over time) a proportion of the sample were asked to 
complete the measure again after two-weeks. Overall, examining the frequency of 
eating-related intrusive thoughts among individuals with varying levels of eating-related 
psychopathology may help to provide a greater understanding of the factors implicated 
in the maintenance of disordered eating. 
7.2. Method 
7.2.1. Participants 
A total of 131 female volunteers aged between 18 and 38 (mean age = 22.69, SD = 
4.55) took part in the study. Those with current mental health problems, those taking 
any form of psychotropic medication or individuals reporting not having experienced an 
intrusive thought in the preceding three months were excluded from the study. 
Participants were initially recruited from Loughborough University and subsequently via 
friends and acquaintances through the use of snowball sampling. First year 
undergraduate psychology students or ‘primary’ participants were asked to complete 
the questionnaire pack on two occasions in exchange for course credit as part of the 
Loughborough University Research Participation Scheme (other years were able to 
participate but did not receive course credit). Each of the students was subsequently 
asked to distribute the questionnaire pack to at least three friends and/or family 
members, taking into account the various exclusion criteria (females aged 18-45). Any 
past/current mental health problems were assessed via a health screening form within 
the main questionnaire pack. These ‘secondary’ participants were required to complete 
the questionnaires only once and did not receive any compensation for their 
participation in the study. This research used the same recruitment process as the 
study in Spain where the questionnaires were validated for a Spanish example 
(Perpina et al., 2011). The project was approved by the research ethics committee of 
Loughborough University, and it is in collaboration with the research team at the 
University of Valencia (Prof. Conxa Perpina, Professor in Psychology) that this study 
was undertaken. 
7.2.2. Measures and Procedure 
All participants were asked to complete a general demographic questionnaire 
assessing age and any past/current health problems. All participants were then 
required to complete two different measures: The English language version of Eating-
related Intrusive Thoughts Inventory (EITI) designed to assess the presence and 
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frequency of unwanted intrusive thoughts, images and impulses related to dieting, body 
shape and appearance and the Eating Attitudes Test (EAT-26), assessing attitudes 
and behaviours relating the Eating Disorders. Only those participants who were both 
able and willing to take part were included in the study. The measures were arranged 
in two counterbalanced orders, with each participant being randomly assigned to one of 
the two orders. All the ‘primary’ participants (58 in total) were also asked to complete 
the questionnaires again 7 to 15 days later.  
7.2.2.1. The Eating-related Intrusive Thoughts Inventory (EITI; Spanish original version: 
“Inventario de Pensamientos Intrusos Alimentarios”, INPIAS; Perpiñá et al. 
2011). 
The EITI is a self-report questionnaire designed to assess the presence and frequency 
of unwanted intrusive thoughts, images and impulses related to dieting, body shape 
and appearance (Part 1), as well as the strategies associated with the most upsetting 
EDIT experienced by each participant (Part 2). In the present study, high internal 
consistency was found with an alpha coefficient  of .96 for Part 1, .96 for Part 2 
(emotional consequences, interference, appraisals) and .90 for Part 2 (control 
strategies). 
7.2.2.2. The Eating Attitudes Test (EAT; Garner & Garfinkel, 1979) 
The EAT-26 is a 26 item, self-report measure with three subscales: Dieting, Bulimia 
and Food Preoccupation, and Oral Control. Previous research has also used the EAT-
26 to measure eating-related attitudes and behaviour in a non-clinical group (Jones et 
al., 2008). As a result, the EAT-26 was used in this study to assess disturbed eating 
behaviour within a general, non-clinical population. The cut-off point to differentiate a 
non-clinical from an eating disorder was a total score of ≥20. This is in line with that 
used in previous work (Gandarillas et al., 2003). Cronbach’s alpha values of .91, .76 
and .70 were found for the Dieting, Bulimia, and Oral Control subscales respectively, 
which demonstrates a relatively high degree of reliability in the current sample. 
A more detailed description of the measures utilized in this study can be found in 
Chapter 2 of this thesis. 
Informed consent was obtained from each person before the study and all participants 
were fully notified of the purpose of the investigation, what was required of them and 
the anonymous and confidential nature of the study. In addition, all participants were 
informed that they had the right to withdraw at any point during the study should they 
wish to do so. Finally, if any participant was adversely affected by any of the items in 
the questionnaires, information regarding where to seek help and support was made 
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available, by directing those concerned to their Student Counselling Service, local GP 
or the BEAT helpline. 
7.2.3. Data Analysis 
Correlations were used to explore the relationships between subscale scores on the 
Eating-related Intrusive Thoughts Inventory (EITI) and level of eating-related 
psychopathology measured by scores on the Eating Attitudes Test (EAT-26). 
Significant correlations were apparent; therefore regression analyses were carried out 
to explore the potential role of eating disorder-related attitudes and behaviours in 
predicting eating-related intrusive thoughts. Correlations were also used to explore the 
relationship between questionnaire scores at Time 1 (initial completion) and Time 2 
(completed after 2 weeks) in order to measure stability over time (primary participants 
only). 
Prospective power analyses (based on a critical alpha value of .05 and power of .80), 
indicated that approximately 28 participants would be necessary to obtain a large effect 
size when carrying out a correlational analysis (Cohen, 1992). In addition, Cohen (1992) 
states that a total of 107 participants would be needed to obtain a medium effect size 
when conducting a multiple regression analysis with up to eight predictors. As a result, 
the inclusion of 131 participants was deemed appropriate in the present study. 
7.3. Results 
7.3.1. Participant characteristics 
The mean scores on the EAT were: Dieting = 6.23 (SD = 6.82); Bulimia and food 
preoccupation = 1.95 (SD = 2.91) and Oral control = 1.97 (SD = 2.73). Mean scores on 
the EITI were: Appearance and Dieting = 1.94 (SD = 1.17); Physical exercise = 2.99 
(SD = 1.33); Purging and Disordered Eating = .73 (SD = .80). These scores are 
considerably lower than those reported for the eating disorder patients in a previous 
study conducted by Roncero et al. (2013). This suggests that the sample in this study 
were indeed non-clinical.   
7.3.2. Assumptions 
When tested for parametric assumptions, a number of outliers were found within the 
EAT-26 data set. After visually examining the distributions for all EAT-26 subscales, 
problems with normality were also apparent. However, log transformations were able to 
enhance the normality of this data set and remove outliers. Therefore statistical tests 
were carried out on transformed data for the EAT-26. In contrast, data from the EITI 
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were found to be normality distributed with no outliers above 2SD above the mean. 
Statistical tests were subsequently carried out on the original data set. Pearsons r 
correlations were used to explore potential links between scores on the EAT-26 and 
EITI subscales. Finally, alpha was adjusted throughout using a Bonferroni to account 
for multiple comparisons (alpha level of .05 divided by the number of comparisons). 
7.3.3. Association between eating-related psychopathology and eating-related        
intrusive thoughts 
Table 7.1 illustrates the results of the correlational analyses carried out to investigate 
the relationship between EAT-26 and EITI subscale scores. These findings revealed 
significant positive associations between the EAT-26 dieting subscale and the 
appearance, exercising, purging, emotional consequences, interference and though-
suppression EITI subscales. There were also positive correlations between scores on 
the bulimia subscale of the EAT-26 and the appearance, exercising, purging, emotional, 
and interference EITI subscales. Finally, significant associations were observed 
between scores on the oral control EAT-26 subscale and both purging and emotional 
subscales of the EITI (see Table 7.1).  
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Table 7.1: Associations (Pearson’s r) of EAT-26 scores with EITI scores 
  EAT-26 
Scales 
  
EITI Scales Dieting Bulimia & food 
preoccupation 
Oral control EAT-26 Total  
Appearance & dieting .51* .43* .17 .89* 
Exercising .47* .35* .15 
 
 
.81* 
Purging & disordered 
eating 
.33* .47* .32* .68* 
Emotional consequences 
& personal meaning 
.40* .42* .32* .70* 
Interference & difficulty 
controlling it 
.30* .33* .20 .50 
Anxiety strategies 15 .27 .06 .36* 
Thought-suppression 
strategies 
.27* .27* .16 .48* 
Obsessive-compulsive 
rituals 
.39* .27* .29 .44* 
Distraction .12 .15 .09 .27* 
Do what the intrusion 
dictates 
.19 .29 .12 .35* 
Do nothing .02 .11 -.04 .03 
*p < 0.005 (Bonferroni correction) 
Consequently, the EAT-26 subscales which were found to correlate significantly with 
EITI subscale scores were entered into a series of regression models. Findings from 
regression analyses with EAT-26 subscales as predictors (i.e. dieting, bulimia and oral) 
and the EITI subscales as outcome variables are presented below.  
7.3.3.1. Appearance and dieting 
In this model R2 was .273, which indicates that EAT-26 subscales were able to account 
for 27.3% of the variance in appearance. This model was found to be significant; 
F(2,130) = 23.98, p < .001 with dieting emerging as the only significant predictor (see 
Table 7.2). 
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Table 7.2: Simple linear regression analysis with appearance and dieting as the outcome 
 b SE b β 
Constant 1.12 
(.90, 1.52) 
.16  
Dieting 1.03 
(.51, 1.56) 
.27 .40*** 
Bulimia .53 
(-.12, 1.17) 
.33 .17 
 
7.3.3.2. Exercising 
In this model R2 was .469 indicating that EAT-26 subscales were able to account for 
46.9% of the variance in exercising. This produced a significant model; F(2,130) = 
18.09, p < .001 and dieting was found to significantly predict intrusive thoughts related 
to exercising (see Table 7.3). 
Table 7.3: Simple linear regression analysis with exercising as the outcome 
 b SE b β 
Constant 2.12 
(1.76, 2.48) 
.18  
Dieting 1.24 
(.62, 1.85) 
.31 .42*** 
Bulimia .23 
(-.51, .97) 
.38 .07 
7.3.3.3. Purging and disordered eating 
In this model R2 was .263 indicating that EAT-26 subscales were able to account for 
26.3% of the variance in purging. This produced a significant model; F(3,130) = 15.12, 
p < .001, with bulimia and oral emerging as significant predictors of purging-related 
intrusive thoughts (see Table 7.4). 
Table 7.4: Simple linear regression analysis with purging and disordered eating as the outcome 
  b SE b β 
Model 1 Constant .35 
(.16, .54) 
.10  
 Dieting -.04 
-.35, .26) 
.15 -.03 
 Bulimia .78 
(.41, 1.15) 
.19 
 
.44*** 
 Oral .43 
(.12, .73) 
.22 .22** 
 
7.3.3.4. Emotional consequences 
Within this model R2 was .216 which indicates that EAT-26 subscales were able to 
account for 21.6% of the variance. This model was found to be significant; F(3, 130) = 
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11.67, p <.001, with bulimia emerging as a significant predictor of intrusive thoughts 
related to the emotional consequences of eating (see Table 7.5). 
Table 7.5: Simple linear regression analysis with emotional consequences as the outcome 
  b SE b β 
Model 1 Constant 1.03 
(.81, 1.25) 
.11  
 Dieting .30 
(-.05, .65) 
.18 .18 
 Bulimia .53 
(.11, .96) 
.21 
 
.27* 
 Oral .29 
(-.07, .64) 
.18 .13 
 
7.3.3.5. Interference and difficultly controlling it 
In this model R2 was .120 indicating that EAT-26 subscales were able to account for 
12.0% of the variance in interference. This produced a significant model; F(2, 130) = 
8.73, p < .001 and bulimia was found to significantly predict interference-related 
intrusive thoughts (see Table 7.6). 
Table 7.6: Simple linear regression analysis with interference and difficulty controlling it as the 
outcome 
  b SE b β 
Model 1 Constant .55 
(.33, .77) 
.11  
 Dieting .25 
(-.13, .63) 
.19 .15 
 Bulimia .48 
(.01, .94) 
.23 .23* 
 
7.3.3.6. Thought-suppression 
Within this model R2 was .072 which indicates that dieting was able to account for 7.2% 
of the variance. This model was found to be significant; F(1, 130) = 10.07, p = .002, 
with dieting emerging as a significant predictor of intrusions relating to thought-
suppression (see Table 7.7). 
Table 7.7: Simple linear regression analysis with thought-suppression as the outcome 
  b SE b β 
Model 1 Constant .89 
(.64, 1.14) 
.13  
 Dieting .50 
(.19, .81) 
.16 .27** 
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7.3.3.7. Obsessive-compulsive disorder rituals 
In this model R2 was .148 indicating that EAT-26 subscales were able to account for 
14.8% of the variance. This produced a significant model; F(1, 130) = 22.36, p < .001 
and dieting was found to significantly predict obsessive-compulsive related intrusions 
(see Table 7.8). 
Table 7.8: Simple linear regression analysis with obsessive-compulsive disorder rituals as the 
outcome 
  b SE b β 
Model 1 Constant .30 
(.11, .48) 
.09  
 Dieting .56 
(.33, .79) 
.12 .38** 
 
7.3.4. The stability of eating-related intrusive thoughts in those with high levels of 
eating-related psychopathology 
In order to assess the stability of the eating-related intrusive thoughts experienced, all 
54 ‘primary’ participants were asked to complete the Eating-related Intrusive Thoughts 
Inventory (EITI) again after two weeks. As demonstrated in Table 7.9, no significant 
differences between scores at Time 1 (initial completion) and Time 2 (completion after 
2 weeks) were found for the majority of EITI subscales. Significant differences were 
found between scores on the ‘interference’ and ‘anxiety-strategies’ subscales which 
may call into question the reliability of this measure when assessing these particular 
intrusive thoughts and images. This may also point to the instability of such intrusions 
over time. 
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Table 7.9: Scores on the EITI at Time 1 (initial completion) and Time 2 (completed after 2 
weeks) 
 Time 1           
(n = 54) 
Time 2         
(n = 54) 
 
   
EITI Scales Mean (SD) Mean (SD) t df 
 
p 
Appearance & 
dieting 
2.17 (1.24) 2.01 (1.17) 1.29 53 .20 
Exercising 3.05 (1.24) 2.93 (1.30) .79 53 .43 
Purging .76 (.86) .69 (.72) 1.03 53 .31 
Emotional 
consequences 
1.41 (.76) 1.50 (.75) -1.11 53 .27 
Interference & 
difficulty 
controlling it 
.73 (.74) .96 (.82) -2.16 53 .04* 
Anxiety-
strategies 
1.41 (.83) 1.64 (.81) -2.09 53 .04* 
Thought-
suppression 
strategies 
1.19 (.84) 1.17 (.81) .22 53 .83 
Obsessive-
compulsive 
rituals 
.69 (.77) .73 (.76) -.63 53 .53 
Distraction 2.03 (.98) 1.83 (1.05) 1.39 53 .17 
Do what the 
intrusion dictates 
.93 (1.13) .83 (1.02)  .61 53 .55 
Do nothing 1.65 (1.18) 1.44 (1.16) 1.17 53 .25 
 
7.4. Discussion 
The primary aim of this study was to examine whether those with higher levels of 
eating disorder-related attitudes and behaviours reported experiencing a greater 
frequency of eating-related intrusive thoughts and behaviours. This study also aimed to 
validate the English version of the Eating-related Intrusive Thoughts Inventory, 
currently the only self-report questionnaire specifically designed to assess the 
presence of unwanted or intrusive thoughts related to eating.  
As expected, there was a positive association between eating-related psychopathology 
and self-reported eating related intrusive thoughts. In fact, eating-related 
psychopathology was found to predict a higher frequency of eating-related intrusions, 
in line with our hypothesis. Specifically, a preoccupation with dieting predicted an 
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increased frequency of intrusive thoughts related to appearance and dieting, physical 
exercise, thought-suppression and obsessive-compulsions. In the same way, higher 
levels of self-reported bulimic tendencies were predictive of a greater frequency of 
intrusions related to purging, emotional consequences and interference. Finally, 
problems with oral control were predictive of a greater frequency of purging-related 
intrusive thoughts and images. These findings are consistent with previous work in 
which eating disorder patients demonstrate a high frequency of eating-related thoughts 
and intrusions (Roncero et al., 2013).  
For the participants asked to complete the same questionnaire again after two weeks, 
there were little differences between initial and later scores for most subscales. 
Specifically, scores at Time 1 (initial completion) and Time 2 (completed after 2 weeks) 
were not significantly different for the ‘appearance and dieting’, ‘exercising’, ‘purging’, 
‘emotional consequences’, ‘thought-action suppression’, ‘obsessive-compulsion’, 
‘distraction’, ‘do what the intrusion dictates’ and ‘do nothing’ subscales of the EITI. 
However, significant differences were identified between the two sets of scores for the 
‘interference’ and  ‘anxiety-strategies’ EITI subscales which may cast some doubt on 
the reliability of these subscales in predicting these particular intrusions over time. In 
addition, the discrepancy between scores may suggest that these certain subscales 
may lack stability over a longer period. Further research examining scores on this 
measure is clearly needed in order to investigate this concept in more depth. Research 
using a similar sample, but looking at the stability of these types of intrusive thoughts 
over a period of months/years would also be useful in helping to delineate the specific 
nature of eating-related intrusive thoughts. 
Overall, this study provides preliminary evidence to support the notion that high levels 
of eating-related psychopathology are positively associated with eating-related intrusive 
thoughts and images. However, there are a number of limitations to consider. Firstly, 
the assessment of intrusive thoughts was reliant upon self-report measures, the validity 
of which can be called into question as it remains to be seen how well one’s perception 
of an intrusion is an accurate representation of the eating-related intrusive thoughts 
described in the literature. Clearly, future research may benefit from using skilled 
interviewers or therapists who are able to accurately decipher whether the thoughts 
experienced by certain individuals reflect intrusions or impulses. Nevertheless, due to 
time constraints and the sample size examined, the use of in-depth interviews within 
the current study would not have been feasible. 
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Another limitation of the present study lies in the nature of the sample that was 
examined. In other words, the focus on non-clinical levels of eating-related 
psychopathology within a general population may limit the ability to generalise these 
findings to eating disorder patients. As a result, further research investigating the 
eating-related intrusive thoughts experienced by a clinical population may prove useful 
in understanding how the frequency of intrusive thoughts may intensify with increasing 
symptom severity.  
In spite of these limitations, however, the current study provides a clear insight into the 
nature of the eating-related intrusive thoughts experienced by those with a number of 
eating disordered behaviours and attitudes. Specifically, the presence of intrusions in a 
non-clinical sample of disordered eaters may suggest that eating-related intrusive 
thoughts, impulses and images occur prior to an eating disorder diagnosis. 
Furthermore, the persistence of such thoughts, which ultimately trigger eating 
disordered behaviour, is likely to contribute to the maintenance of the disorder and 
prevent recovery. Overall, these findings suggest that focusing on the concept of 
emotion processing within eating disorder treatment is crucial. If emotions are dealt 
with adequately, and the use of positive emotion regulation such as emotional 
acceptance and problem solving are encouraged, this may act reduce the presence of 
eating-related intrusions for intrusions and associated eating disordered behaviour. The 
resulting self-perpetuating cycle of unprocessed emotion, intrusive thoughts and eating 
disordered behaviour would therefore be broken.  
In summary, this study provides evidence to suggest that individuals reporting higher 
levels of eating-related psychopathology are likely to experience a greater frequency of 
unwanted, intrusive thoughts relating to eating. In addition, the finding that eating-
related intrusive thoughts may occur prior to the onset of a clinical diagnosis not only 
adds to our current understanding of the factors implicated in the development of 
eating-related psychopathology but may help to inform future treatments for eating 
disorders. Furthermore, replication of this study with a clinical population would be 
useful in order to investigate whether the nature and frequency of these intrusions 
change with increasing disorder severity. Further research exploring the factors leading 
to impaired or inadequate emotion processing would also be beneficial when 
attempting to prevent the emergence of unpleasant intrusive thoughts and images.  
The results of this study provide support for the preliminary model of emotion 
processing proposed in Chapter 1 (Part 3) of this thesis. Indeed, those with a greater 
frequency of eating disorder-related attitudes and behaviours are more likely to 
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experience repeated intrusive images and thoughts related to eating. In other words, 
eating-related intrusions can be seen as a consequence of a failure to adequately 
process emotional experiences and events. As a result, signs of this failure begin to 
resurface in the form of intrusions or thoughts referring to body shape and weight. This 
may trigger eating disorder symptoms and behaviours (such as binging, purging and 
dietary restriction) as a way of dealing with the intrusive thought, ultimately contributing 
to the development of a clinical diagnosis. This pattern of behaviour highlights how 
eating related intrusive thoughts not only occur prior to the eating disorder but 
contribute towards its development and maintenance. 
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Chapter 8: General Discussion 
 
This thesis includes five quantitative studies which have been designed to reflect the 
three broad aims stated in Chapter 1. This chapter will re-state the main aims of the 
present thesis and a brief outline of the key findings will be provided. The results will 
predominately be discussed in terms of their contribution towards an updated model of 
cognitive-emotion processing within eating-related psychopathology. Finally, the clinical 
implications of these findings will be discussed along with possible directions for future 
research.  
8.1. Aims of the Thesis 
The present thesis primarily intended to investigate the role of emotion processing in 
both the onset and maintenance of eating-related psychopathology. To this end, the 
first aim of this thesis was to expand upon our current understanding of emotion 
processing. Secondly, the specific components of emotion processing were examined 
in order to explore their interaction with non-clinical disordered eating attitudes and 
behaviours. The final aim of the present thesis was to test the preliminary model of 
cognitive-emotion processing proposed in Chapter 1 (Part 3). Specifically, the studies 
conducted aimed to distinguish between deficits in both the control and experience of 
emotion in females with non-clinical levels of eating-related psychopathology. Overall, it 
was hoped that support for the preliminary model described may help to generate 
future research in the area and provide information to assist with the development of 
more successful eating disorder treatments.  
8.2. Findings of the Thesis 
The findings from the present thesis will now be discussed in relation to the key 
psychological constructs that were explored. 
8.2.1. The Experience of Emotion 
8.2.1.1. Attentional Orientation  
Taken together, findings from the present thesis failed to provide evidence of an 
orientation bias towards threat in participants ‘at risk’ of developing an eating disorder. 
Specifically, Study 1 did not reveal any significant differences in initial orientation 
towards angry faces between those with high and low levels of eating-related 
psychopathology. In the same way, findings from Study 2 failed to support the 
prediction of an early orientation bias towards threat in those with non-clinical eating-
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related psychopathology. Interestingly, both high and low disordered eating groups 
exhibited a tendency to orient attention towards neutral faces. These findings were 
replicated in a continuous analysis of the data, as no significant relationships emerged 
between eating-related psychopathology (scores on all EDI subscales) and the 
percentage of initial fixations or the duration of these fixations. The lack of evidence for 
an orienting of attention towards both angry and happy faces conflicts with much of the 
previous literature on attentional bias in eating disorders (Cardi et al., 2012; Harrison et 
al., 2010a; Kanakam et al., 2013). However, it is possible that these discrepancies are 
a result of the type of participant studied. In this way, the previously observed 
attentional biases towards threat may not be generalisable to non-clinical samples. 
Indeed, the present study findings are comparable to those found for the healthy 
control group in the study conducted by Harrison et al. (2010a). In this case, eating 
disorder patients displayed a significant attentional bias towards threat, while the 
healthy comparison group did not. As a result, it is possible to suggest that as he non-
clinical samples investigated in the current body of work are relatively healthy; they do 
not share the same bias towards threat as those with an eating disorder. To date, the 
extent to which attention bias towards negative information changes with severity of 
eating disorder-related characteristics remains unacknowledged in the current literature. 
Therefore, replication of this work within similar samples is clearly necessary in order to 
form reliable conclusions regarding the nature of attentional biases in non-clinical 
eating-related psychopathology. 
8.2.1.2. Slowed disengagement 
Contrary to our hypotheses, Study 1 found no significant differences in disengagement 
between those with differing levels of eating-related psychopathology. However, 
although not significant, individuals allocated to the high disordered eating group 
appeared to be slower relative to those in the low group to disengage from threat-
relevant words when primed with angry faces. Interestingly, those with high levels of 
eating-related psychopathology were also significantly faster to disengage from threat-
relevant words when primed with happy facial expressions. While these findings align 
with previous research which has demonstrated the link between slowed 
disengagement from anger and eating-related psychopathology (Wilson & Wallis, 
2013), the disengagement component of attention has remained relatively 
unacknowledged in the eating disorder literature. The influence of happiness on 
subsequent attention processing is also yet to be investigated within disordered eating.  
To our knowledge, this is only the second study to examine disengagement within 
eating-related psychopathology.  As a result, it is very difficult to conclude, based on 
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limited findings, whether those with non-clinical levels of eating-related 
psychopathology are more likely to experience slowed disengagement from emotional 
stimuli in comparison to those with relatively low levels of disordered eating. Therefore, 
further work examining difficulties disengaging from emotional information is necessary 
in order to understanding this concept in more depth. It would also be particularly 
useful to examine disengagement within a clinical population in order to uncover 
whether difficulties increase with increasing severity of the eating disorder. 
8.2.1.3. Attentional avoidance 
Interestingly, in Study 2, no significant differences in the avoidance of emotional stimuli 
were observed between those with high and low levels of disordered eating. Although 
not significant, the trend towards attentional avoidance in response to emotion was 
much greater for those with higher levels of eating-related psychopathology. 
Nevertheless, a significant avoidance response was observed for those who displayed 
higher scores on the drive for thinness subscale of the EDI. These findings clearly 
support earlier work which has linked high levels of eating-related psychopathology to 
the avoidance of negative (Fox, 2009; Ioannou & Fox, 2009) emotional information. 
Furthermore, this aligns with previous work suggesting that anger is a particularly 
salient emotion for those with high levels of eating-related psychopathology (Fox, 2009; 
Ioannou & Fox, 2009). Valence ratings made after the main experiment also lend 
support to this idea, as individuals with higher levels of disordered eating were more 
likely to describe angry expressions as unpleasant relative to neutral expressions. 
Clearly, the presence of attentional avoidance within non-clinical disorder eaters 
provides vital information to enhance our understanding of attentional processing within 
eating disorders. Specifically, these findings highlight the possible role of attentional 
processing in contributing to both the development and persistence of eating disorder 
symptoms 
8.2.1.4. Attention training 
In Study 3, a single session of attention training was found to be successful in 
modifying subsequent attentional biases. Specifically, attentional biases towards angry 
facial expressions were significantly increased in the attend condition (participants are 
trained to attend to angry displays), whereas biases towards angry faces were reduced 
in the avoid condition (participants are trained to avoid angry displays). Importantly, 
eating-related psychopathology was shown to have only a partial influence of 
participant’s attention processing. This may suggest that the success of attention 
training is independent of disordered eating. Nevertheless, the findings from this 
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investigation provide strong evidence to suggest that a single session of attention 
training is able to produce significant modifications in attentional biases towards angry 
faces. These results also suggest that it is possible to train biases of attention both 
towards and away from angry/threatening emotional information. Clearly, replication is 
needed with both clinical and non-clinical participants and over several sessions to 
determine the long-term effectiveness of attention training. However, in its present form, 
this study points towards attention training as a potential method for the successful 
modification of attentional biases in those who display higher levels of eating-related 
psychopathology. These findings may also point towards the efficacy of attention 
training as a possible treatment for multiple groups, including those with depression 
and anxiety disorders. 
8.2.2. The Control of Emotion 
8.2.2.1. Emotion regulation 
In Study 4.1, greater self-reported difficulties regulating emotional experience were 
associated with higher levels of disordered eating. These findings support earlier work 
highlighting the role of maladaptive emotion regulation in contributing to the 
development of eating-related psychopathology (Smyth et al., 2007; Danner et al., 
2012; Racine & Wildes, 2013). This clearly reinforces the findings of previous research 
demonstrating greater self-reported emotion regulation problems (e.g. difficulties 
engaging in goal-directed behaviours) along with an increased lack of emotional clarity 
in those with high levels of eating-related psychopathology (e.g. Brockmeyer et al., 
2012; Svaldi et al., 2012). The benefits of successful emotion regulation have been 
widely recognised (Berenbaum et al., 2003; Greenberg, 2002). However, a number of 
theoretical models have argued that in some individuals disordered eating behaviour 
may function as a maladaptive emotion regulatory technique (Cooper et al., 2004; Fox 
& Power, 2009). This clearly aligns with the findings of the present thesis which 
demonstrate the possible role of emotion regulation difficulties in the development of 
eating-related psychopathology. Specifically, it is often thought that disordered eaters 
lack the means to cope with negative or aversive emotional states so turn to the 
strategies they do have access to. In this way, many eating disorder-related symptoms 
such as binge/purge behaviours and dietary restriction are used to provide short term 
relief or distraction from negative emotions (Smyth et al., 2007; Wild et al., 2007). 
Furthermore, it is suggested by Schmidt and Treasure (2006) that the focus on body 
shape and weight often leads to reduced emotional salience by providing an 
experience of emotional ‘numbness’.   
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Overall, these findings add to our current understanding of emotion within eating-
related psychopathology by demonstrating clear emotion regulation deficits in those 
reporting greater eating disorder-related symptoms and behaviours. However, many of 
these associations were eradicated when depression, anxiety and alexithymia had 
been taken into consideration. Therefore, in order to form reliable conclusions 
regarding the nature of this relationship, it is clear that future research on emotion 
regulation must account for the potential role of mood and alexithymia. If replicated, 
these findings may contribute to an increased understanding of the role of depression, 
anxiety and alexithymia within eating-related psychopathology and may have important 
implications for understanding the risk factors associated with the development of an 
eating disorder. 
8.2.2.2. Attitudes towards emotional expression 
In line with earlier predictions, Study 4.2 revealed that negative attitudes towards 
emotional expression were associated with greater levels of eating-related 
psychopathology. These results are consistent with earlier work which has 
demonstrated the link between attitudes towards emotional expression and eating-
related psychopathology (Espeset et al., 2012; Meyer et al., 2010). As a result, findings 
from this thesis clearly provide support for the role of maladaptive beliefs regarding the 
expression of emotion in contributing to the onset of eating-related psychopathology. 
However, the specific factors implicated in the development of these dysfunctional 
assumptions remain unclear. Earlier work has demonstrated a link between disordered 
eating and a fear of being negatively evaluated (Gilbert & Meyer, 2005). Therefore, an 
individual concerned about her body shape or weight due to fears of being rejected by 
peers is likely to inhibit emotional expressions (particularly displays of anger) for the 
same reason. It is also thought that negative perceptions concerning emotional 
expression are influenced by the personality traits often seen in those with eating 
disorders. For example, high levels of perfectionism and rigidity are frequently 
observed within disordered eaters, and are often associated with the need to ‘control’ 
emotional experience. Therefore, future research must examine the potential role of 
temperament and other underlying factors in contributing to both onset and persistence 
of harmful attitudes towards the expression of emotion. Interestingly, findings from 
Study 4.3 also provide preliminary support for the association between attitudes 
towards emotional expression and emotion regulatory deficits. Specifically, maladaptive 
attitudes regarding the expression of emotion were associated with a lack of emotional 
clarity and awareness, the non-acceptance of negative emotions, difficulties controlling 
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impulsive behaviour when distressed and a limited access to effective emotion 
regulatory strategies.  
Taken together, findings of the current thesis clearly help to enhance our 
understanding of the factors implicated in the regulation of emotion. Specifically, 
negative attitudes towards the expression of emotion were significantly associated with 
the type of regulatory strategy employed by those with high levels of disordered eating. 
Challenging these dysfunctional assumptions and beliefs would therefore be a useful 
first step in reducing the emotion regulation deficits often experienced by these 
individuals. However, the findings from this body of work also emphasised the 
importance of mood and alexithymia in the development of both emotion regulation 
deficits and disordered eating. Therefore, future work is necessary to examine the 
relationship between depression, anxiety, alexithymia, emotion regulation and eating-
related psychopathology in greater depth. 
8.2.3. The Consequences of Impaired Emotion Processing 
8.2.3.1. Eating-related intrusive thoughts 
In Study 5, higher levels of eating-related psychopathology were associated with a 
greater number of self-reported eating-related intrusive thoughts. Specifically, a 
preoccupation with dieting was predictive of an increased frequency of intrusions 
relating to appearance and dieting, physical exercise, thought-suppression and 
obsessive-compulsions. Similarly, bulimic tendencies were shown to predict a higher 
number of intrusions related to purging, emotional consequences and interference. 
Finally, problems with oral control were predictive of a greater frequency of purging 
related intrusive thoughts and images. These findings support previous research 
demonstrating a greater number of eating-related thoughts and intrusions within eating 
disorder patients (Roncero et al., 2013).  
Clearly, these findings provide an insight into the nature of the eating-related intrusive 
thoughts experienced by those high in eating-related psychopathology. For instance, 
the presence of intrusions at a non-clinical level may suggest that eating-related 
intrusive thoughts, impulses and images occur prior to a clinical eating disorder 
diagnosis. In this way, the persistence of unwanted thoughts, which are ultimately 
responsible for eating disordered behaviour, are likely to contribute to the maintenance 
of the disorder and prevent recovery. These findings emphasise the importance of 
focusing on the concept of emotion processing within eating disorder treatment. If 
emotions are adequately dealt with, and the use of more positive emotion regulatory 
strategies, such as emotional acceptance and problem solving are encouraged, this 
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would remove the need for intrusions and eradicate the associated eating disordered-
related behaviour. The resulting self-perpetuating cycle of unprocessed emotional 
experience, intrusions and disordered eating behaviour would therefore be broken.  
Overall, the present findings suggest that eating-related intrusive thoughts occur prior 
to the onset of a clinical disorder. This not only adds to our current understanding of the 
factors associated with the onset of eating-related psychopathology but may help to 
assist in the development of future eating disorder treatments. Replicating these 
findings within a clinical sample would also be beneficial in order to determine whether 
the nature and frequency of these intrusions increase with increasing disorder severity. 
Further research exploring the potential factors which may lead to impaired or 
inadequate emotion processing would also be useful when attempting to prevent the 
emergence of unpleasant intrusive thoughts and images.  
8.2.4. Eating-related psychopathology 
The majority of the studies in the present thesis have examined attentional and 
emotion processing within general eating-related psychopathology. For the most part, 
those characterised by high levels of non-clinical eating-related psychopathology (total 
scores on the eating-related subscales of the EDI-2) were shown to display 
impairments in the attentional processing of emotional information. Specifically, higher 
scores on the EDI-2 were linked to the increased avoidance of angry facial displays. 
Significant associations between high levels of eating-related psychopathology 
(denoted by greater total scores on the EDI-2) and difficulties regulating emotional 
experience were also demonstrated in the present thesis. These findings support 
previous work demonstrating greater self-reported emotion regulation problems (e.g. 
difficulties engaging in goal-directed behaviours) along with an increased lack of 
emotional clarity among disordered eaters (Brockmeyer et al., 2012; Svaldi et al., 2012). 
Negative attitudes towards the expression of emotion were also associated with greater 
levels of eating-related psychopathology. This is in line with earlier research 
emphasising the link between disordered eating and dysfunctional beliefs regarding 
emotional expression (Meyer et al., 2010). Finally, greater levels of eating-related 
psychopathology were significantly associated with a higher number of self-reported 
intrusive thoughts relating to eating, shape and weight in the present thesis. This 
clearly aligns with earlier work linking eating-related thoughts and intrusions to eating 
disorder symptoms and behaviours (Roncero et al., 2013). 
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However, a key aim of the present thesis was to assess the role of different aspects of 
eating-related psychopathology in contributing to the observed deficits in attentional 
and emotion processing. Specifically, group differences in the three eating-related 
subscales of the EDI-2 (drive for thinness, body dissatisfaction and bulimia) were 
examined in order to establish whether they had any impact on the processing of 
emotional information.  
8.2.4.1. Drive for thinness 
In Study 2 of the present thesis, high scores on the drive for thinness (DFT) subscale 
were associated with a bias away from emotional (both angry and happy) faces. 
However, the same relationship was not observed with scores on both the bulimia and 
body dissatisfaction subscales. Importantly, the significant relationship between DFT 
and the avoidance of emotional information remained after controlling for trait anxiety, 
depression and alexithymia. Taken together, these findings may suggest that concerns 
with weight, shape and dieting are key factors in contributing to the avoidance 
response observed. In this way, dieting and weight concerns may lead an individual to 
avoid emotional information, particularly that which is aversive or threat-related. 
8.2.4.2. Bulimia 
The role of bulimia in contributing to deficits in emotional functioning was also 
demonstrated in the present thesis. Specifically, in Studies 4.1 to 4.2, high scores on 
the bulimia subscale of the EDI were positively associated with difficulties regulating 
emotion and negative attitudes towards the expression of emotion. In this way, a lack 
of self-control over the experience of emotion may be associated with an inability to 
exert control over eating behaviour (Muraven & Baumeister, 2000). This in turn may 
lead to characteristic behaviours of those with bulimic tendencies such as binge-eating 
or purging. However, these associations were no longer significant when the 
confounding role of depression, anxiety and alexithymia had been accounted for. 
Furthermore, in Study 4.1, greater levels of depression were shown to predict bulimia 
behaviours which may point towards the importance of mood deficits in the onset of 
specific eating disorder-related behaviours. Findings from Study 5 also emphasised the 
importance of bulimia in contributing to the development of unwanted thought related to 
eating. Specifically, high scores on the bulimia subscale of the EAT-26 were shown to 
predict a greater frequency of intrusive thoughts relating to, purging, emotional 
consequences, and interference. This findings support earlier work linking higher levels 
of eating-related psychopathology to the emergence of eating-related thoughts and 
intrusions (Roncero et al., 2013). 
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8.2.4.3. Body dissatisfaction 
In addition, findings from the present thesis demonstrated a clear link between high 
levels of body dissatisfaction and emotion processing deficits. Again, Studies 4.1 to 4.3 
revealed significant positive associations between higher levels of body dissatisfaction, 
impairments in difficulties regulating emotion and pessimistic beliefs regarding 
emotional expression. Nevertheless, the link between body dissatisfaction and 
impairments in emotional functioning disappeared once the influence of depression, 
anxiety and alexithymia had been taken into account. However, replication of these 
findings is necessary in order to form reliable conclusions regarding the nature and 
origin of this relationship. 
8.2.5. The influence of potential confounds 
Problems with mood are frequently associated with eating-related psychopathology 
(Beales & Dolton, 2000; Berthoz et al., 2007; Braun et al., 1994; Polivy & Herman, 
2002), therefore pre-existing levels of depression and anxiety may have the potential to 
affect the outcome of studies investigating emotion processing. Specifically, many of 
the emotional impairments observed may be a result of general levels of distress rather 
than a consequence of eating-related psychopathology. Previous research has also 
emphasised the link between emotion processing and the construct of alexithymia. 
Alexithymia describes a deficiency in the understanding, processing or description of 
emotion (Sifneos, 1996). Indeed, earlier work has shown that in comparison to non-
alexithymics, individuals with alexithymia display clear difficulties regulating emotional 
experience (Pandey et al., 2011). In this way, differing levels of alexithymia within the 
current sample are likely to impact upon the processing of emotion. As a result, Studies 
1 to 4 of the present thesis aimed to account for the influence of depression, anxiety 
and alexithymia on emotion processing. To date, no link has been established between 
underlying mood variables and eating-related intrusive thoughts. Previous research has 
also yet to find a relationship between alexithymia and a higher frequency of eating-
related intrusive thoughts. Therefore, the impact of depression, anxiety and alexithymia 
was not examined within Study 5. 
In keeping with previous research, studies examining the experience of emotion 
(Studies 1, 2 and 3) were able to demonstrate a link between attention processing and 
problems with mood and alexithymia. Specifically, findings from Study 1 revealed that 
previously significant main effects of emotion (sad, angry, happy or neutral) were no 
longer significant when depression, anxiety and alexithymia had been accounted for. 
This was the case for both orientation and disengagement. In Study 2, trait anxiety was 
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also shown to have a partial influence of attentional orienting towards threat. Again, the 
previously significant main effect of group (high or low EDI) was no longer significant 
when trait anxiety scores had been taken into account. Taken together, these findings 
clearly align with earlier work which has demonstrated the key role of mood within 
emotion processing (e.g. Gilboa-Schechtman et al., 2006). In this way, it is possible to 
suggest that underlying mood and alexithymia have some impact on the attentional 
processing of angry faces. In contrast to previous findings however, depression, 
anxiety and alexithymia were not shown to affect the success of attention training in 
Study 3. Nevertheless, these discrepancies may be a result of the type of participant 
studied. Level of eating-related psychopathology (denoted by total scores on the EDI) 
in this sample were slightly lower (median = 7.00) than those observed in both Study 1 
(median = 8.50) and Study 2 (median = 7.50). In this way, it is possible that the link 
between mood and eating-related psychopathology diminishes as the severity of the 
disorder decreases. As a result, further research examining the influence of depression, 
anxiety and alexithymia on attention processing within a non-clinical sample is clearly 
needed to examine the nature of this relationship in more depth. 
In line with our earlier findings, many of the significant associations between eating-
related psychopathology and deficits in the control of emotional experience (Study 4) 
were no longer apparent when depression, anxiety and alexithymia had been 
accounted for. For example, in Study 4.1, associations between emotion regulation 
difficulties and eating-related psychopathology were eradicated once the influence of 
potential confounds had been taken into account. Furthermore, in Study 4.2 many of 
the previously observed relationships between disordered eating and negative attitudes 
towards the expression of emotion were no longer significant when depression, anxiety 
and alexithymia levels had been controlled for. Finally, findings from Study 4.3 
demonstrate how significant associations between difficulties regulating emotion and 
negative attitudes towards the expression of emotion disappeared once the influence of 
mood had been taken into account. Alexithymia was shown to predict many of the 
emotion regulatory deficits reported including the non-acceptance of negative emotion, 
the inability to control impulsive emotions when distressed and both a lack of emotional 
clarity and awareness.  
Taken together, this body of work highlights the importance of depression, anxiety and 
alexithymia in the onset of eating-related psychopathology. These findings are in 
keeping with earlier work with eating disorder patients (Gilboa-Schechtman et al., 2006) 
which showed how group differences in emotion regulation were eradicated when 
levels of depression and anxiety were statistically accounted for. This work also 
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highlights the key role of mood and alexithymia in contributing to the development of 
emotion processing deficits. Nevertheless, it is important to acknowledge that many of 
these findings are preliminary and replication is necessary in order to form reliable 
conclusions regarding the influence of depression, anxiety and alexithymia on 
emotional functioning. Nevertheless, findings from the present thesis clearly provide a 
useful addition to our current understanding of the factors implicated in emotion 
processing and point towards important areas for future research. 
8.3. How does the thesis differ from previous research? 
The current body of work makes a number of methodological improvements to earlier 
work in the field. For example, the tasks employed in each study were carefully chosen 
to allow for the differing subcomponents of attention to be examined in isolation. For 
instance, Study 1 utilised the visual search paradigm in order to determine whether 
early biases towards emotion occurred during initial processing (orientation) or 
disengagement. However, in order to examine the concept of attentional avoidance of 
emotional stimuli, Study 2 employed eye-tracking technology. Within this task, 
emotional stimuli were presented for a much longer time period in order to account for 
more purposeful, strategic processing, which is thought to occur at a much later stage 
of threat analysis. This is an important addition to the literature given that the three 
subcomponents of attention processing have not previously been acknowledged within 
the area of disordered eating. 
The work within this thesis also aimed to test the efficacy of attention training in 
reducing attentional biases towards threatening information. As predicted, a single 
session of attention training was found to be successful in modifying previously 
observed biases of attention. To date, this represents the first study to examine the 
potential of attention training for use in both the prevention and treatment of eating-
related psychopathology. 
Importantly, the present studies all aimed to account for the role of potential 
confounding variables. Earlier work has frequently found significant associations 
between emotion processing deficits and eating-related psychopathology but has not 
taken into account the influence of mood variables (depression and anxiety) and 
alexithymia. High levels of depression, alexithymia and anxiety are often linked to 
eating disorders (Beales & Dolton, 2000; Berthoz et al., 2007; Braun et al., 1994; Polivy 
& Herman, 2002). As a result, this work differs from previous literature in that it is able 
to statistically account for the role of confounds. In this way, we can be sure that the 
significant relationships observed between the differing aspects of emotion processing 
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and disordered eating are valid, and not the result of underlying or pre-existing 
problems with mood and alexithymia.  
Furthermore, the work within the present thesis aimed to explore the differing aspects 
of emotion processing within non-clinical eating-related psychopathology. This group 
has remained relatively unacknowledged in the previous literature examining emotion 
(particularly attention processing). Investigating the emotional deficits experienced by 
individuals at the non-clinical stage clearly provides important information regarding the 
nature of eating disorder behaviours, specifically how eating-related psychopathology 
develops and is maintained. Findings from studies examining non-clinical individuals 
also has key implications for the future by helping to inform the development of eating 
disorder treatments and in preventing the onset of a clinical diagnosis.  
Finally, this thesis provides a novel contribution to the field by developing and testing a 
preliminary model of cognitive-emotion processing within eating-related 
psychopathology. This model is useful in providing key information about the different 
components of emotion processing and which aspects of disordered eating-relating 
behaviour are responsible for any emotional deficits observed. Specifically, the model 
aims to differentiate between the experience (attention towards emotional information) 
and the control (emotion regulation, emotional expression) of emotion, and points 
towards the targeting of these distinct components in future interventions for eating-
related psychopathology.  
8.4. How are the findings consistent with the field? 
As in the present thesis, existing research on attention processing within eating-related 
psychopathology also demonstrates inconsistencies regarding orientation towards, 
disengagement from and the avoidance of emotional information. However, many of 
the current findings provide evidence to support earlier work on emotion processing 
with disordered eating. For example, findings of the present thesis revealed that 
relative to those with low-levels of disordered eating, participants with high levels of 
eating-related psychopathology were slower to disengage from negative words when 
primed with facial displays of anger. These results are consistent with earlier work 
demonstrating difficulty disengaging from emotion information among those with higher 
levels of eating-related psychopathology (Wilson & Wallis, 2013). Furthermore, the 
avoidance of emotion was much greater for those with higher levels of disordered 
eating (particularly those indicating a drive to achieve thinness). This is in line with 
previous work in the field which suggests that anger is particularly salient for those who 
display high levels of disordered eating (Fox, 2009; Ioannou & Fox, 2009). 
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Higher levels of eating-related psychopathology were also significantly associated with 
the use of maladaptive emotional responses and greater difficulties regulating emotion 
in the present thesis. These findings are consistent with much of the previous literature 
in the area (e.g. McLean et al., 2007; Sim & Zeman, 2006; Whiteside et al., 2007) and 
provide further support for the assertion that emotional deficits contribute to the onset 
of eating-related psychopathology. 
This thesis also provides support for the presence of negative or dysfunctional attitudes 
towards the expression of emotion in those with high levels of disordered eating. Again, 
this aligns with earlier work demonstrating an association between negative attitudes 
(e.g. emotional expression is a sign of weakness) and eating-related psychopathology 
(Meyer et al., 2010).  
Finally, the present findings are consistent with previous research which has 
established a link between eating-related psychopathology and an increased frequency 
of intrusive thoughts related to eating, shape and weight (Roncero et al., 2013). 
8.5. Limitations 
The findings from this thesis provide key information to aid our understanding of the 
specific emotional impairments associated with eating-related psychopathology. 
However, it is important to address a few limitations of the present research (a full 
description of the limitations of each study can be found in the study’s discussion 
section).  
For example, in Studies 1 and 2 of this thesis, a series of median splits was carried out 
on the total score of the Eating Disorders Inventory (EDI-2; Garner, 1991) in order to 
establish high and low eating-related psychopathology groups. However, using this 
technique it is possible that individuals with low levels of eating-related 
psychopathology were placed in the high EDI group (and vice versa) which greatly 
reduces the likelihood of observing group differences. In addition, although categorising 
continuous variables in itself is not erroneous, it is often considered ‘bad practice’ (e.g. 
Altman & Royston, 2006; Bell, Olivier, & King, 2013; Harris et al., 2011). Furthermore, 
using a median split is also thought to result in diminished power to detect differences 
(e.g. Cohen, 1988). Nevertheless, allocating participants to groups based on their 
score in relation to the median is a valid statistical technique and has frequently been 
used in previous research (e.g. Ahern, Field, Yokum, Bohon, & Stice, 2010; Lattimore, 
Thompson, & Halford, 2000; Wilson & Wallis, 2013). In order to account for the 
criticisms of the median-split approach in the present thesis (e.g. diminished power, 
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inflation of the type I error rate, loss of data; Bell et al., 2013), the relationship between 
emotion processing and eating-related psychopathology was also analysed 
continuously using regression analyses. This was able to supplement the analysis of 
data based on EDI groups. However, it is important to note that for the most part, the 
regression analyses carried out produced non-significant findings suggesting that the 
lack of group differences observed using ANOVA analyses were not the result of 
grouping based on a low median score.  
The potential misuse of ANCOVA to analysis data within Studies 1, 2 and 3 may 
represent a further limitation of the present work. It has previously been suggested that 
researchers often turn to ANCOVA as a way of dealing with or “controlling for” group 
differences on a covariate, however in reality, there is no statistical means by means 
this can be achieved (Chapman & Chapman, 1973; Fleiss & Tanur, 1973; Lord, 1967). 
Consequently, its use in the current body of work to account for the influence of 
depression, anxiety and alexithymia may be called into question, particularly as the low 
and high EDI groups were shown to differ significantly on these variables. In this case, 
the resulting ANCOVA may obscure part of the experimental affect and at the very 
least, seriously affect the interpretation of results (Wildt & Ahtola, 1978). Nevertheless, 
in situations where group differences on the covariate may have arisen by chance, the 
use of ANCOVA may be appropriate (Maxwell & Delaney, 1990). In the current, 
relatively healthy sample of non-clinical individuals, it is possible that differences in 
depression, anxiety and alexithymia are coincidental. As a result, using an ANCOVA to 
account for these differences would be suitable as the resulting analysis would act only 
to eliminate background noise, rather than anything substantive about the grouping 
variable.  
A further limitation of the present thesis lies within the nature of the sample studied. In 
other words, examining emotion processing in non-clinical females may limit the ability 
to generalise this work to eating disorder patients (although to examine the emotion 
processing deficits experienced by clinical patients is beyond the scope of the current 
PhD). It may be the case that many of the non-significant findings demonstrated in the 
present thesis were due to the inclusion of an exclusively non-clinical group of 
disordered eaters. Inconsistencies in previous research examining emotion processing 
within non-clinical participants are widespread (see Chapter 1). In this way, it might be 
the case that non-clinical disordered eaters do not display attentional processing 
impairments due to their reduced capacity to perceive emotional displays (particularly 
aversive or negative displays) as threatening.  However, this does not explain the 
observed deficits with emotion regulation and expression among those with non-clinical 
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levels. Clearly, further research is needed to investigate the specific emotion 
processing deficits experienced at the non-clinical stage.  
The use of tightly controlled laboratory experiments in place of more naturalistic 
research also represents a limitation of the current body of work. It is often argued that 
naturalistic research represents a more ecologically valid approach to data collection. 
However, this method is also at risk of an increased number of potential confounds 
which cannot easily be identified. In contrast, laboratory studies are able to control for 
the influence of individual difference variables. For example, in an attention processing 
task the type and length of stimuli presentation can be controlled which enables us to 
draw conclusions from the results found. If attention towards emotion was observed in 
a more naturalising setting, for example a social interaction, the confounding factors 
(e.g. type of emotion, method of presentation influencing the findings) would not easily 
be identified. Overall, the use of tightly controlled experimental procedures has clear 
advantage, yet the lack of generalisability to real-world situations should be taken into 
consideration when drawing conclusions from the findings.  
A final limitation concerning generalisability of findings concerns the age of the sample 
studied. Participants in the present thesis were primarily recruited from Loughborough 
University which skewed the sample slightly (participants were aged 18-38 with a total 
mean age of 21.76 years).  However, as disordered eating-related attitudes and 
behaviours are frequently observed within young adult female populations (O’Connor, 
Simmons, & Cooper, 2003; Ogden, 2010), it may be argued that the findings are this 
thesis are representative of the sample most affected by eating-related 
psychopathology.  
8.6. Implications: An updated model of cognitive-emotion processing 
In Chapter 1 (Part 3), a preliminary model of cognitive-emotion processing in 
individuals with eating-related psychopathology was proposed (see Figure 1.5). As 
previously stated, one of the main aims of the present thesis was to test this 
preliminary model. Although the majority of the current findings are in line with that 
hypothesised in the initial model of cognitive-emotion processing, it was necessary to 
refine the model slightly. The revised model of cognitive-emotion processing is 
presented in Figure 8.1.  Findings which have led to the refinement of the current 
model are discussed in more detail below.  
In the preliminary model of cognitive-emotion processing it was hypothesised that 
those with high levels of eating-related psychopathology would be more likely to 
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encounter difficulties with the experience of emotion. Studies 1, 2 and 3 of the present 
thesis were carried out to test this hypothesis. Interestingly, findings from these studies 
failed to demonstrate significant orientation biases towards angry faces in participants 
with high levels of eating-related psychopathology relative to those with low levels. 
These findings contradict previous work demonstrating increased orientation towards 
anger in those with high levels of eating-related psychopathology (e.g. Harrison et al., 
2010a). However, it is possible that the type of task used to assess attentional orienting 
may have impacted on the findings observed. Consequently, replication with similar 
measures of attention processing would be beneficial in order to further our 
understanding of attentional orientation within non-clinical eating-related 
psychopathology. Due to the inconclusive nature of these findings, the concept of 
increased orientation within eating-related psychopathology was kept in the revised 
model of emotion processing.  
Furthermore, findings from Study 1 revealed that participants with high levels of eating-
related psychopathology were slightly slower to disengage from threat-relevant words 
when displayed with angry faces. Although not significant, this finding clearly supports 
the original model of cognitive-emotion processing proposed in Chapter 1 (Part 3). This 
finding is also consistent with earlier work which points towards slowed disengagement 
from angry faces in individuals with disordered eating attitudes and behaviours (e.g. 
Wilson & Wallis, 2013). As a result, the notion of disengagement was kept in the final 
model of cognitive-emotion processing. Finally, Study 2 revealed that participants 
reporting higher levels of eating-related psychopathology demonstrated a greater 
avoidance of both angry and happy facial expressions in comparison to those with low 
levels of eating-related psychopathology. These findings clearly align with the original 
model of cognitive-emotion processing; therefore the concept of attentional avoidance 
was included within the revised model. Although the majority of findings from this body 
of work are clearly in line with what was originally proposed, it is important to 
acknowledge that these findings require replication with similar samples in order to 
draw definitive conclusions regarding the experience of emotion within eating-related 
psychopathology.  
It was also expected that those with higher levels of eating-related psychopathology 
were more likely to experience difficulties with the control of emotion. In the current 
thesis, Studies 4.1, 4.2 and 4.3 set out to examine this hypothesis. Findings revealed a 
significant relationship between eating-related psychopathology and difficulties 
regulating emotional experience. Interestingly, higher levels of disordered eating were 
associated with a limited access to emotion regulation strategies, the non-acceptance 
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of negative emotion, a lack of emotional clarity and awareness, difficulties engaging in 
goal-directed behaviour when distressed and difficulties controlling impulsive behaviour 
when distressed. Although these findings are consistent with the original model of 
cognitive-emotion processing processed, the model was adapted slightly to capture the 
specific difficulties faced by disordered eaters when attempting to control emotion. 
Interestingly, the relationship between disordered eating and maladaptive emotional 
responses (e.g. avoidance and suppression) was no longer significant once the 
influence of confounding individual differences variables had been taken into account. 
As a result, a further element was added to the model in order to highlight the impact of 
anxiety, depression and alexithymia levels on emotion processing 
A further hypothesis of the model proposed suggested that those with higher levels of 
eating-related psychopathology would display dysfunctional or negative attitudes 
regarding the expression of emotion. This hypothesis was explored within Studies 4.2 
and 4.3 of the present thesis. In line with predictions, high levels of eating-related 
psychopathology were associated with a greater inclination to keep emotions to oneself 
(non-expression), the view that displaying emotion leads to social rejection (social) and 
a belief that emotions should be kept under control (control). Although these findings fit 
with the preliminary model of cognitive-emotion processing, the specific negative 
beliefs held by disordered eaters was added to the refined model. The design of the 
model was also adapted to emphasise the importance of negative attitudes towards 
emotion in contributing to the emotion processing deficits observed within eating-
related psychopathology.  
Finally, those with higher levels of eating-related psychopathology were expected to 
experience a greater frequency of intrusive thoughts relating to eating, shape and 
weight. Study 5 was carried out to test this hypothesis. Importantly, disordered eating 
attitudes and behaviours were associated with an increase in intrusive thoughts related 
to appearance and dieting, physical exercise, purging, emotional consequences, 
interference, thought-suppression and obsessive-compulsions. Subsequently, the 
original model of cognitive-emotion processing was adapted to include these specific 
intrusions.  
Taken together, evidence from the studies carried out in this thesis provides support for 
the differing components described within the model. Although the model proposed 
provides a clear platform from which emotion processing in eating-related 
psychopathology can be understood, further research is needed to assess the 
usefulness of this model in aiding eating disorder treatment and prevention. 
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Figure 8.1: A refined model of cognitive-emotion processing within eating-related psychopathology
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8.6.1. Implications and directions for future research  
8.6.1.1. Research Implications  
The present findings highlight the necessity for future research in order to expand upon 
our current understanding of emotion processing.  For example, to draw definitive 
conclusions regarding the nature of attentional processing deficits within eating-related 
psychopathology, future work needs to become more systematic through the use of 
replication studies consistent in their choice of experimental design and measure of 
attention. The need for longitudinal studies which are able to delineate the nature of 
emotion processing deficits over a sustained period of time is also apparent. This 
would be particularly useful in examining the long-term effectiveness of attention 
training in reducing attentional biases towards emotional information.  
Furthermore, the influence of mood variables (depression and anxiety) and alexithymia 
were apparent in a number of studies investigating the control of emotional experience. 
To date, the confounding role of depression and anxiety has been understudied within 
the eating disorder literature and the impact of alexithymia on emotion processing has 
been relatively overlooked. Understanding the influence of mood on emotional 
processing is an important avenue for further investigation and may provide a greater 
insight into the origin of emotional difficulties.  As a result, future work examining the 
emotion processing within this population must consider whether high levels of 
depression, anxiety and alexithymia contribute to emotion processing deficits or 
whether they arise as a consequence of these difficulties.  
In order to establish whether the observed deficits in emotion processing are state or 
trait in nature, further cross-sectional studies comparing non-clinical disordered eaters 
within eating disorder patients and those recovered from an eating disorder would also 
be necessary. Comparing these groups would also help to increase our understanding 
of how emotion processing impairments experienced by those with differing levels of 
eating-related psychopathology change with increasing severity.  
8.6.1.2. Clinical Implications 
Firstly, the current findings have a number of important implications for our 
understanding of the nature of eating-related psychopathology. In contrast to much of 
the previous research in the area, the results of this body of work did not reveal 
attentional biases to emotional information in those with non-clinical levels of eating-
related psychopathology. Interestingly, non-clinical groups were found to display similar 
patterns of attentional responding to the healthy comparison groups previously 
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investigated (Harrison et al., 2010a). These findings may have implications for our 
understanding of how eating-related psychopathology progresses, and specifically at 
what stage attentional biases towards emotional information may occur. Further 
research examining attention processing over a sustained period of time would 
therefore be useful in order to capture differences in attentional processing as eating 
disorder-related attitudes and behaviours progress. 
Furthermore, despite discrepancies within individual studies, these results clearly 
support the inclusion of an emotional component in treatment for eating disorders. 
Attentional deficits (including difficulties disengaging from threat-relevant words and an 
increased avoidance of both angry and happy faces) were shown to occur among 
those displaying high levels of eating-related psychopathology. Therefore, the 
preliminary success of attention training in modifying the previously observed 
attentional biases towards emotion highlight it’s potential for use as both a preventative 
tool and treatment for disordered eaters. 
Problems regulating and expressing emotion were also identified among those who 
reported greater levels of disordered eating behaviours. Therefore, challenging the 
currently held negative view of expressing emotion and encouraging the acceptance of 
emotional information (particularly that which is perceived as threatening or aversive) 
may represent useful treatment targets. In this way, promoting the use of more 
adaptive emotion regulatory strategies and teaching individuals to manage their 
emotions effectively may reduce the need for eating disordered behaviour as a way of 
coping with or regulating emotional experience.  
Finally, the development and refinement of a model of cognitive-emotion processing 
not only provides details of the specific emotional difficulties faced by those with eating-
related psychopathology, but may help to inform the development of future treatments. 
This model also aimed to account for the emotional impairments experienced by those 
with non-clinical eating disorder-related concerns. As a result, specific problems with 
emotional functioning observed at the non-clinical stage can be targeted before the 
onset of a clinical diagnosis and used as a means of eating disorder prevention.  
8.7. Conclusions 
In conclusion, the current understanding of emotion processing deficits within eating-
related psychopathology is limited, and research has often neglected the emotional 
impairments experienced by those with non-clinical levels of disordered eating. For the 
most part, present findings demonstrate attentional impairments in those with high 
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levels of eating-related psychopathology relative to those with low levels. Specifically, 
those who reported a greater frequency of eating disorder-related attitudes and 
behaviours demonstrated an increased avoidance of emotional information. These 
individuals were also shown to experience greater difficulties regulating emotion and 
are found to display negative attitudes towards the expression of emotion. Importantly, 
these findings provide support for the model of cognitive-emotion processing within 
eating-related psychopathology proposed in Chapter 1 (Part 3) of this thesis. These 
findings also highlight possible directions for future research, specifically the need to 
replicate these findings in both non-clinical and clinical individuals. Finally, the findings 
of the present thesis have important implications for both the prevention and treatment 
of eating disorders, given the limited success of current therapeutic efforts. 
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Appendix A: Methodological quality of studies examining attention processing in accordance with NICE (2007) and Gilbert (2009) 
Study 1.1  1.2  1.3  1.4   1.5  1.6  
 
1.7  1.8  1.9  1.10  1.11  1.12  1.13  1.14  2.1  2.2 NICE 
 
Waller et al. 
(1995) 
 
1 
 
1 
 
1 
 
5 
 
1 
 
3 
 
5 
 
1 
 
1 
 
1 
 
3 
 
2 
 
1 
 
2 
 
+ 
 
Yes 
 
+ 
McManus et 
al. (1996) 
1 1 1 1 3 3 5 1 1 1 3 2 1 1 + Yes + 
Waller et al. 
(1996) 
1 2 1 5 3 3 5 1 1 1 3 2 1 1 + Yes + 
Jones-
Chesters et al. 
(1998) 
1 1 1 1 3 3 5 1 1 1 1 2 1 2 ++ Yes ++ 
Rieger et al. 
(1998) 
2 1 1 1 3 1 5 1 1 1 1 2 1 2 ++ Yes ++ 
Sackville et al. 
(1998) 
2 1 1 5 3 3 5 1 1 1 1 2 1 2 + Yes + 
Meyer et al. 
(2000) 
1 1 1 5 3 3 5 1 1 1 3 2 1 2 + Yes + 
Seddon & 
Waller (2000) 
1 1 1 5 3 3 5 1 1 1 3 2 1 2 + Yes + 
Mountford et 
al. (2004) 
1 1 1 5 3 3 5 1 1 1 2 2 1 1 + Yes + 
Quinton (2004) 1 1 1 5 3 3 5 1 1 1 3 2 1 1 + Yes + 
Campayo & 
Sanchez 
(2005) 
1 1 1 5 3 3 5 1 1 1 3 2 1 1 + Yes + 
Harrison et al. 
(2010a) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Harrison et al. 
(2010b) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
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Pringle et al. 
(2010) 
1 1 1 1 2 1 5 1 1 1 1 2 1 2 ++ Yes ++ 
Cserjesi et al. 
(2011) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Davies et al. 
(2011) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Pringle et al. 
(2011) 
1 1 1 5 2 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Cardi et al. 
(2012) 
2 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Goddard & 
Treasure 
(2013) 
1 1 1 1 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Kanakam et al. 
(2013) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Manuel & 
Wade (2013) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Wilson & 
Wallis (2013) 
1 1 1 5 3 1 5 1 1 1 2 2 1 1 ++ Yes ++ 
Schober et al. 
(2014) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Note: 1 (Adequately covered), 2 (Well covered), 3 (Poorly addressed), 4 (Not addressed), 5 (Not reported), 6 (Not applicable). ++ (most of the criteria have been 
satisfied), + (some of the criteria have been satisfied), - (few or no criteria have been satisfied). 
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Appendix B: Methodological quality of studies examining emotion recognition in accordance with NICE (2007) and Gilbert (2009) 
Study 1.1  1.2  1.3  1.4   1.5  1.6  
 
1.7  1.8  1.9  1.10  1.11  1.12  1.13  1.14  2.1  2.2 NICE 
 
Kucharska-
Pietura et al. 
(2004) 
 
3 
 
2 
 
1 
 
5 
 
3 
 
1 
 
5 
 
1 
 
1 
 
1 
 
1 
 
2 
 
1 
 
1 
 
+ 
 
Yes 
 
+ 
Zonnevijlle-
Bender et al. 
(2004a) 
2 1 1 5 3 1 5 1 1 1 1 2 1 3 ++ Yes ++ 
Zonnevijlle-
Bender et al. 
(2004b) 
1 1 1 1 3 2 5 1 1 1 1 2 1 2 ++ Yes ++ 
Mendlewicz et 
al. (2005) 
2 1 1 5 3 1 5 1 1 1 3 2 1 1 + Yes + 
Kessler et al. 
(2006) 
1 1 1 5 3 2 5 1 1 1 3 2 1 2 + Yes + 
Legenbauer et 
al. (2008) 
1 1 1 2 3 1 5 1 1 1 2 2 1 1 ++ Yes ++ 
Jones et al. 
(2008) 
1 1 1 1 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Pollatos et al. 
(2008) 
1 1 1 5 3 2 5 1 1 1 1 2 1 1 ++ Yes ++ 
Harrison et al. 
(2009) 
1 1 1 5 3 3 5 1 1 1 2 2 2 2 + Yes + 
Jansch et al. 
(2009) 
2 1 1 5 3 2 5 1 1 1 1 2 1 1 ++ Yes ++ 
Russell et al. 
(2009) 
2 1 1 5 3 2 5 1 1 1 2 2 1 1 + Yes + 
Castro et al. 
(2010)  
1 1 1 5 3 1 5 1 1 1 1 1 1 1 ++ Yes ++ 
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Harrison et al. 
(2010a) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Harrison et al. 
(2010b) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Ridout et al. 
(2010) 
 1 1 1 5 3 3 5 1 1 1 1 2 1 1 ++ Yes ++ 
Rozenstein et 
al. (2011) 
2 1 1 2 3 3 5 1 1 1 1 2 1 1 ++ Yes ++ 
Ridout et al. 
(2012) 
1 1 1 5 3 3 5 1 1 1 1 2 1 1 ++ Yes ++ 
Goddard & 
Treasure 
(2013) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Kanakam et al. 
(2013) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Lule et al. 
(2014) 
2 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Note: 1 (Adequately covered), 2 (Well covered), 3 (Poorly addressed), 4 (Not addressed), 5 (Not reported), 6 (Not applicable). ++ (most of the criteria have been 
satisfied), + (some of the criteria have been satisfied), - (few or no criteria have been satisfied). 
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Appendix C: Methodological quality of studies examining emotion regulation in accordance with NICE (2007) and Gilbert (2009) 
Study 1.1  1.2  1.3  1.4   1.5  1.6  
 
1.7  1.8  1.9  1.10  1.11  1.12  1.13  1.14  2.1  2.2 NICE 
 
Pierrehumbert 
et al. (2002) 
 
2 
 
1 
 
1 
 
5 
 
3 
 
3 
 
5 
 
1 
 
1 
 
2 
 
3 
 
2 
 
1 
 
2 
 
+ 
 
Yes 
 
+ 
Overton et al. 
(2005) 
2 1 3 1 3 3 5 1 1 1 3 2 2 2 + Yes + 
Gilboa-
Schechtman et 
al. (2006) 
1 1 1 5 3 2 5 1 1 1 1 2 1 2 ++ Yes ++ 
Nandrino et al. 
(2006) 
1 1 1 1 3 1 5 1 1 2 2 2 2 1 ++ Yes ++ 
Sim & Zeman 
(2006) 
1 1 1 5 3 3 5 1 1 1 3 2 1 2 + Yes + 
McLean et al. 
(2007) 
1 1 1 5 3 3 5 1 1 1 1 2 1 2 ++ Yes ++ 
Whiteside et 
al. (2007) 
1 1 1 5 3 3 5 1 1 1 3 2 1 1 ++ Yes ++ 
Gupta et al. 
(2008) 
1 1 1 5 3 3 5 1 1 1 3 2 1 2 ++ Yes ++ 
Harrison et al. 
(2009) 
1 1 1 5 3 3 5 1 1 1 2 2 2 2 + Yes + 
Hayaki (2009) 1 1 1 5 3 3 5 1 1 1 3 2 1 2 + Yes + 
Weinberg & 
Klonsky (2009) 
1 1 1 5 3 3 5 1 1 1 3 2 1 2 + Yes + 
Harrison et al. 
(2010a) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Harrison et al. 
(2010b) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Harrison et al. 1 1 2 1 3 2 5 1 1 2 1 2 1 1 ++ Yes ++ 
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(2011) 
McLaughlin et 
al. (2011) 
1 1 1 1 3 3 5 1 1 1 1 2 1 1 ++ Yes ++ 
Brockmeyer et 
al. (2012) 
1 1 1 5 3 1 5 1 1 1 2 2 1 1 ++ Yes ++ 
Cowdrey & 
Park (2012) 
2 3 1 5 3 2 5 1 1 1 2 2 1 1 + Yes + 
Espeset et al. 
(2012) 
1 1 1 5 3 3 5 1 1 2 3 2 1 1 + Yes + 
Fulton et al. 
(2012) 
2 1 1 5 3 3 5 1 1 1 2 2 1 2 + Yes + 
Svaldi et al. 
(2012) 
2 1 1 1 3 2 5 1 1 1 3 2 1 1 ++ Yes ++ 
Kanakam et al. 
(2013) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Manuel & 
Wade (2013) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Merwin et al. 
(2013) 
1 1 1 5 3 2 5 1 1 1 3 2 1 2 ++ Yes ++ 
Racine & 
Wildes (2013) 
1 1 1 1 3 2 5 1 1 1 1 2 1 2 ++ Yes ++ 
Ty & Francis 
(2013) 
1 1 1 1 3 2 5 1 1 1 3 2 1 2 ++ Yes ++ 
Aldao & Dixon-
Gordon (2014) 
1 1 1 5 3 3 5 1 1 1 2 2 1 2 ++ Yes ++ 
Ambwani et al. 
(2014) 
2 1 1 5 3 3 5 1 1 1 1 2 1 2 + Yes + 
Brockmeyer et 
al. (2014) 
2 1 1 5 3 1 5 1 1 1 3 2 1 2 + Yes + 
Cooper et al. 
(2014) 
1 1 1 2 3 2 5 1 1 1 3 2 1 1 + Yes + 
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Danner et al. 
(2014) 
1 1 1 2 3 2 5 1 1 1 1 2 1 1 ++ Yes ++ 
Fiore et al. 
(2014) 
2 1 1 1 3 2 5 1 1 1 3 2 1 2 + Yes + 
Haynos et al. 
(2014) 
2 1 2 5 3 3 5 1 1 1 2 2 1 1 + Yes + 
LaFrance 
Robinson et al. 
(2014) 
1 1 1 5 3 2 5 1 1 1 2 2 1 2 ++ Yes ++ 
Lavander et al, 
(2014) 
2 1 1 5 3 1 5 1 1 1 2 2 1 1 ++ Yes ++ 
Perry & Hayaki 
(2014) 
1 1 1 5 3 3 5 1 1 1 2 2 1 2 + Yes + 
Stapleton & 
Whitehead 
(2014) 
1 1 1 5 3 3 5 1 1 1 2 2 1 2 + Yes + 
Mills et al. 
(2015) 
1 1 1 1 3 3 5 1 1 1 3 2 1 2 + Yes + 
Note: 1 (Adequately covered), 2 (Well covered), 3 (Poorly addressed), 4 (Not addressed), 5 (Not reported), 6 (Not applicable). ++ (most of the criteria have been 
satisfied), + (some of the criteria have been satisfied), - (few or no criteria have been satisfied). 
 
 
 
 
 
 
Appendices 
266 
 
Appendix D: Methodological quality of studies examining emotional expression in accordance with NICE (2007) and Gilbert (2009) 
Study 1.1  1.2  1.3  1.4   1.5  1.6  
 
1.7  1.8  1.9  1.10  1.11  1.12  1.13  1.14  2.1  2.2 NICE 
 
Geller et al. 
(2000) 
 
1 
 
1 
 
2 
 
1 
 
3 
 
2 
 
5 
 
1 
 
1 
 
1 
 
1 
 
2 
 
1 
 
2 
 
++ 
 
Yes 
 
++ 
Krause et al. 
(2000) 
1 1 1 5 3 3 5 1 1 1 1 2 1 1 ++ Yes ++ 
Sim & Zeman 
(2004) 
1 1 1 1 3 2 5 1 1 1 3 2 1 1 ++ Yes ++ 
Quinton & 
Wagner  
(2005) 
2 1 1 1 3 3 5 1 1 1 3 2 1 1 + Yes + 
Ioannou & Fox 
(2009) 
2 2 2 1 3 3 5 1 1 1 2 2 1 2 + Yes + 
Jansch et al. 
(2009) 
2 1 1 5 3 3 5 1 1 1 1 2 1 1 ++ Yes ++ 
Meyer et al. 
(2010) 
1 1 1 5 3 3 5 1 1 1 3 2 2 2 + Yes + 
Davies et al. 
(2011) 
1 1 1 5 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Hambrook et 
al. (2011) 
1 1 1 1 3 1 5 1 1 1 1 2 1 1 ++ Yes ++ 
Espeset et al. 
(2012) 
1 1 1 5 3 3 5 1 1 2 3 2 1 1 + Yes + 
Perry et al. 
(2014) 
1 1 1 5 3 3 5 1 1 1 2 2 1 2 + Yes + 
Tarrega et al. 
(2014) 
1 1 1 5 3 1 5 1 1 1 3 2 1 2 ++ Yes ++ 
Note: 1 (Adequately covered), 2 (Well covered), 3 (Poorly addressed), 4 (Not addressed), 5 (Not reported), 6 (Not applicable). ++ (most of the criteria have been 
satisfied), + (some of the criteria have been satisfied), - (few or no criteria have been satisfied). 
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Appendix E: Participant Information Sheets  
 
Attention Processing Example 
 
 
Individual differences in attention processing 
Participant Information Sheet 
 
 
Researcher: Emma Sharpe: Room GG.1.04, Loughborough University Centre for            
                      Research into Eating Disorders (LUCRED) within the School of Sport, Health                  
                      and Exercise Sciences (SSEHS) 
Contact: E.Sharpe@lboro.ac.uk                          
Supervisor: Dr Deborah Wallis: Room GG. 1.10, LUCRED, SSEHS 
Contact: D.Wallis@lboro.ac.uk  Tel: 01509 222760   
             
You are invited to take part in a research project. Before you decide whether or not to 
participate in this study, it is important that you understand why this research is being conducted 
and what will be involved should you wish to take part. Please read the following information 
carefully and be sure to ask any questions that you may have.  
 
What is the purpose of the study? 
This research aims to investigate the influence of individual differences in the viewing of visual 
images. Eye-tracking technology will be used to provide a more accurate measure of attentional 
processing.  
 
Who is doing this research and why? 
Emma Sharpe is conducting the study as part of a PhD research project supported by 
Loughborough University under the supervision of Dr Deborah Wallis. 
 
Are there any exclusion criteria? 
All participants must be female, and aged between 18 to 30 years old. Although this research is 
not designed to test for any mood or appetite disorders, if such concerns arise during the course 
of this study the researcher will be obliged to notify the individual concerned and refer them to 
help. If you are not happy to be contacted in this circumstance we kindly ask that you do not 
participate in this study.  
 
Once I take part, can I change my mind? 
Yes! Participation in this study is completely voluntary and you are not under any obligation to 
consent. After you have read this information and asked any questions you may have we will 
ask you to complete an Informed Consent Form, however if you do wish to withdraw from the 
study, simply send an email quoting your participant number which is found in the top left-hand 
corner of this sheet to the address above. You can withdraw at any time, for any reason and 
you will not be asked to explain your reasons for withdrawing. 
 
Will I be required to attend any sessions and where will these be? 
You will be required to attend one testing session. This will take place in one of the labs in the 
Wavy Top building on Loughborough University campus.  
 
How long will it take? 
In total, the testing session and completion of questionnaires should take approximately 30 
minutes.  
 
What will I be asked to do? 
Firstly, all potential participants will be given a consent form and asked to fill out a short health-
screening questionnaire. The purpose of this is to ensure that you are fit to take part in the study 
and that your current health does not interfere with any of the study outcomes. If you do decide 
Appendices 
268 
 
that you want to and are able to take part in this investigation you will be required to complete 
four short questionnaires regarding mood and appetite variables and then a computer based 
eye-tracking attentional processing task.  
 
 
This photograph shows the eye tracking equipment                                                                   
that will be used in the current investigation and demonstrates 
how the images will be presented to participants.  
 
 
 
During this task you will be presented with a series of pictures on a computer screen, and you 
will be required to view the images as if you were watching television. A brief description of the 
task will be given and the study will only begin once you are confident that you understand how 
it works. After completing the study, all participants will be verbally debriefed which involves a 
full explanation of the purpose and aims of the study and you will also be free to ask any further 
questions relating to the investigation. 
 
What personal information will be required from me? 
You will be asked to report information regarding your age, height, weight and general health.  
 
Will my taking part in this study be kept confidential? 
Yes. Data will be kept securely and destroyed after 10 years. All results obtained will be kept 
strictly confidential as participants will only be identifiable by number. Information collected from 
the study will be stored on password protected university computers and all identifying 
information will be removed from the test data.  
 
What will happen to the results of the study? 
The results of the study will be used as part of an assignment for a PhD research study. It will 
be written in the form of a scientific paper with the aim of publication. The data collected will be 
used solely for the purpose of this study, and will not be included in any subsequent 
investigations.  
 
I have some more questions who should I contact? 
If you have any more questions please feel free to contact the main investigator Emma Sharpe 
at the email address shown above. 
 
What if I am not happy with how the research was conducted? 
If you are not happy with how the research was conducted, please contact the Mrs Zoe 
Stockdale, the Secretary for the University’s Ethics Approvals (Human Participants) Sub-
Committee: 
Mrs Z Stockdale, Research Office, Rutland Building, Loughborough University, Epinal Way, 
Loughborough, LE11 3TU.  Tel: 01509 222423.  Email: Z.C.Stockdale@lboro.ac.uk 
 
The University also has a policy relating to Research Misconduct and Whistle Blowing which is 
available online. If at any point you are unhappy with the way the research has being conducted 
please visit:  
http://www.lboro.ac.uk/admin/committees/ethical/Whistleblowing(2).htm.   
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Emotion Processing Example  
 
 
 
Individual differences in attitudes towards emotional expression 
Participant Information Sheet 
 
Researcher: Emma Sharpe: Room GG.1.04, Loughborough University Centre for            
                      Research into Eating Disorders (LUCRED) within the School of Sport, Health                  
                      and Exercise Sciences (SSEHS) 
Contact: E.Sharpe@lboro.ac.uk                          
Supervisor: Dr Deborah Wallis: Room GG. 1.10, LUCRED, SSEHS 
Contact: D.Wallis@lboro.ac.uk  Tel: 01509 222760   
             
You are invited to take part in a research project. Before you decide whether or not to 
participate in this study, it is important that you understand why this research is being conducted 
and what will be involved should you wish to take part. Please read the following information 
carefully and be sure to ask any questions that you may have.  
 
What is the purpose of the study? 
This research aims to investigate individual differences in attitudes towards expressing emotion. 
Differences in the type of strategies used to regulate emotional information will also be 
examined.  
 
Who is doing this research and why? 
Emma Sharpe is conducting the study as part of a PhD research project supported by 
Loughborough University under the supervision of Dr Deborah Wallis. 
 
Are there any exclusion criteria? 
All participants must be female, and aged between 18 to 35 years old. Although this research is 
not designed to test for any mood or appetite disorders, if such concerns arise during the course 
of this study the researcher will be obliged to notify the individual concerned and refer them to 
help. If you are not happy to be contacted in this circumstance we kindly ask that you do not 
participate in this study.  
 
Once I take part, can I change my mind? 
Yes! Participation in this study is completely voluntary and you are not under any obligation to 
consent. After you have read this information and asked any questions you may have we will 
ask you to complete an Informed Consent Form, however if you do wish to withdraw from the 
study, simply send an email quoting your participant number which is found in the top left-hand 
corner of this sheet to the address above. You can withdraw at any time, for any reason and 
you will not be asked to explain your reasons for withdrawing. 
 
How long will it take? 
In total, the questionnaire should take no longer than 30 minutes to complete. 
 
What will I be asked to do? 
If you are happy to take part in the research and all questions have been answered you will be 
asked to give informed consent by completing a general demographic questionnaire assessing 
age, weight, height and any past/current health problems. You will then be required to complete 
a series of questionnaires assessing attitudes and behaviours relating to emotion, eating, 
personality and mood.  
What personal information will be required from me? 
You will be asked to report information regarding your age, height, weight and general health.  
 
Are there any risks in participating? 
There is a possibility that some of the questionnaire items may cause emotional or 
psychological distress. If you are adversely affected by any of the items in the questionnaires, 
please feel free to contact any of the following services for further help and support: 
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Student Counselling Service       Student Advice & Support Service         BEAT  
ucs@lboro.ac.uk                         advice@lboro.ac.uk                           help@b-eat.co.uk  
01509 222148                             01509 222058                                     www.b-eat.co.uk 
                                                                                                                  0845 634 1414 
 
 
Will my taking part in this study be kept confidential? 
Yes. Data will be kept securely and destroyed after 10 years. All results obtained will be kept 
strictly confidential as participants will only be identifiable by number. Information collected from 
the study will be stored on password protected university computers and all identifying 
information will be removed from the test data.  
 
What will happen to the results of the study? 
The results of the study will be used as part of an assignment for a PhD research study. It will 
be written in the form of a scientific paper with the aim of publication. The data collected will be 
used solely for the purpose of this study, and will not be included in any subsequent 
investigations.  
 
I have some more questions who should I contact? 
If you have any more questions please feel free to contact the main investigator Emma Sharpe 
at the email address shown above. 
 
What if I am not happy with how the research was conducted? 
If you are not happy with how the research was conducted, please contact the Mrs Zoe 
Stockdale, the Secretary for the University’s Ethics Approvals (Human Participants) Sub-
Committee: 
 
Mrs Z Stockdale, Research Office, Rutland Building, Loughborough University, Epinal Way, 
Loughborough, LE11 3TU.  Tel: 01509 222423.  Email: Z.C.Stockdale@lboro.ac.uk 
 
The University also has a policy relating to Research Misconduct and Whistle Blowing which is 
available online. If at any point you are unhappy with the way the research has being conducted 
please visit:  
 
http://www.lboro.ac.uk/admin/committees/ethical/Whistleblowing(2).htm 
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Appendix F: Informed Consent Form 
 
 
Individual differences in attentional processing 
 
 
INFORMED CONSENT FORM 
(to be completed after Participant Information Sheet has been read) 
 
 
• The purpose and details of this study have been explained to me.  I understand that this 
study is designed to further scientific knowledge and that all procedures have been 
approved by the Loughborough University Ethics Approvals (Human Participants) Sub-
Committee. 
 
• I have read and understood the information sheet and this consent form. 
 
• I have had an opportunity to ask questions about my participation. 
 
• I understand that I am under no obligation to take part in the study. 
 
• I understand that I have the right to withdraw from this study at any stage for any 
reason, and that I will not be required to explain my reasons for withdrawing. 
 
• I understand that all the information I provide will be treated in strict confidence and will 
be kept anonymous and confidential to the researchers unless (under the statutory 
obligations of the agencies which the researchers are working with), it is judged that 
confidentiality will have to be breached for the safety of the participant or others.  
 
• I agree to participate in this study. 
 
 
 
                    Your name 
 
 
 
              Your signature 
 
 
 
Signature of investigator 
 
 
 
                               Date 
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Appendix G: Health-Screen Questionnaire 
 
 
 
Health Screen Questionnaire for Study Volunteers 
 
As a volunteer participating in a research study, it is important that you are currently in good 
health and have had no significant medical problems in the past.  This is (i) to ensure your own 
continuing well-being and (ii) to avoid the possibility of individual health issues confounding 
study outcomes. 
 
Please complete this brief questionnaire to confirm your fitness and eligibility to 
participate: 
 
Participant Code: 
(code to be completed by researcher) 
Date: 
Date of birth: 
 
Sex: 
Height: 
 
Weight: 
 
 
1. At present, do you have any health problem for which you are: 
(a) on medication, prescribed or otherwise ...................  Yes  No  
(b) attending your general practitioner...........................  Yes  No  
(c) on a hospital waiting list ...........................................  Yes  No  
 
2. Have you ever had any of the following: 
(a) Convulsions/epilepsy  ................................................ Yes  No  
(b) Head injury  ................................................................ Yes  No  
(c) Disturbance of vision or hearing ................................. Yes  No  
(d) Eating Disorder ........................................................... Yes  No  
(e) Mood Disorder ............................................................ Yes  No  
 
If YES to any question, please describe briefly if you wish (eg to confirm problem was/is 
short-lived, insignificant or well controlled.) 
.........................................................................................................................................................
.........................................................................................................................................................
.... 
 
3. Do you have normal or corrected to normal vision?    Yes            No 
 
4. Do you smoke?   Yes  No    If yes, how many per day?: ………… 
 
5. Are you currently dieting?  Yes  No   
 
6. How often do you diet?   
 
Never  Once     More than once per year   Always   
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7. Additional questions for female participants 
(a) are your periods normal/regular?  ..............................  Yes  No  
(b) are you on “the pill”?  .................................................  Yes  No  
(c) could you be pregnant?    ...........................................  Yes  No  
(d) are you taking hormone replacement therapy (HRT)? Yes  No  
 
 
8. Please provide contact details of a suitable person for us to contact in the event of   
any incident or emergency. 
 
Name:  
…………………………………………………………………………………………………………
……. 
 
Telephone Number:  
…………………………………………………………………………………………………………
……. 
 
 Work  Home  Mobile  
 
Relationship to 
Participant:…………………………………………………………………………………………......
...... 
 
 
9. Are you currently involved in any other research studies at the University or 
elsewhere?    
 
Yes          No 
     
If yes, please provide details of the study 
………………………………………………………………………………………………………………
………………..         
.........................................................................................................................................................
.. 
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Appendix H: Emotional face primes (depicting angry, happiness, sadness and no affect) 
portrayed by one female and one male actor used in the visual search task in Study 1 
 
 
 
 
 
 
 
 
              Anger                              Happiness                        Sadness                            Neutral 
 
 
 
 
 
 
  
 
 
                 Anger                           Happiness                           Sadness                           Neutral 
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Appendix I: A list of both the target and neutral words used in the visual search task, Study 1 
(words in red indicate those used as targets) 
 
 
 Threat word Length Neutral word Length 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Bad 
Ugly 
Alone 
Lonely 
Mocked 
Jeered 
Stupid 
Failure 
Derided 
Isolated 
Rejected 
Helpless 
Deprived 
Insulted 
Inferior 
Defeated 
Abandoned 
Ridiculed 
Worthless 
Sniggered 
3 
4 
5 
6 
6 
6 
6 
6 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
Horn 
Bass 
Oboe 
Organ 
Piano 
Pipes 
Flute 
Guitar 
Trumpet 
Bassoon 
Whistle 
Piccolo 
Soprano 
Baritone 
Trombone 
Clarinet 
Saxophone 
Amplifier 
Tambourine 
Didgeridoo 
4 
4 
4 
5 
5 
5 
5 
6 
7 
7 
7 
7 
7 
8 
8 
8 
9 
9 
10 
10 
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Appendix J: Example of the word grids used to examine attention bias in the visual search 
task, Study 1 
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Appendix K: Example of the word grids used to examine disengagement in the visual search 
task, Study 1 
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Appendix L: Example of emotion/neutral face pairs from the eye-tracking task in Study 2 
 
Female angry/neutral face pairs: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Male angry/neutral face pairs:  
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Female happy/neutral face pairs: 
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Male happy/neutral face pairs: 
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Appendix M: Example of facial stimuli presentation in the attention training task, Study 3 
 
Female angry/neutral face pairs: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The image part with relationship ID rId116 was not found in the file.
The image part with relationship ID rId116 was not found in the file.
The image part with relationship ID rId116 was not found in the file.
The image part with relationship ID rId116 was not found in the file.
The image part with relationship ID rId116 was not found in the file.
The image part with relationship ID rId116 was not found in the file.
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Male angry/neutral face examples: 
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Appendix N: Eating Disorders Inventory-II (Eating-related Subscales only) 
EDI-2 
 
The following items ask about your attitudes, feelings and behaviour.  Some of the items relate to food or 
eating.  Other items ask about your feelings about yourself. 
 
For each item, decide if the item is true about you ALWAYS (A), USUALLY (U), OFTEN (O),  
SOMETIMES (S), RARELY (R), or NEVER (N).  Circle the letter that corresponds to your rating.  For 
example, if your rating for an item is OFTEN, you would circle the (O) for that item.  Respond to all of 
the items, making sure that you circle the letter for the rating that is true about you.  If you need to change 
an answer, make an 'X' through the incorrect letter and then circle the correct one. 
 
1)    I eat sweets and carbohydrates without feeling nervous   A  U  O  S  R  N   
 
2)    I think that my stomach is too big     A  U  O  S  R  N   
 
3)    I eat when I am upset       A  U  O  S  R  N   
 
4)    I stuff myself with food      A  U  O  S  R  N   
 
5)    I think about dieting       A  U  O  S  R  N   
 
6)     I think that my thighs are too large     A  U  O  S  R  N   
 
7)   I feel extremely guilty after overeating     A  U  O  S  R  N   
 
8)   I think that my stomach is just the right size    A  U  O  S  R  N   
 
9)   I am terrified of gaining weight                   A  U  O  S  R  N  
   
10)   I feel satisfied with the shape of my body    A  U  O  S  R  N   
 
11)   I exaggerate or magnify the importance of weight   A  U  O  S  R  N   
 
12)   I have gone on eating binges where  I have felt that I could not stop A  U  O  S  R  N   
   
13)   I like the shape of my buttocks     A  U  O  S  R  N   
 
14)   I am preoccupied with the desire to be thinner    A  U  O  S  R  N   
 
15)   I think about bingeing (overeating)     A  U  O  S  R  N    
 
16)   I think my hips are too big      A  U  O  S  R  N   
 
17)   I eat moderately in front of others and stuff myself when they're gone A  U  O  S  R  N   
 
18)   If I gain a pound, I worry that I will keep gaining   A  U  O  S  R  N   
 
19)   I have the thought of trying to vomit to loose weight   A  U  O  S  R  N   
 
20)   I think that my thighs are just the right size    A  U  O  S  R  N 
 
21)   I think my buttocks are too large     A  U  O  S  R  N   
 
22)   I eat or drink in secrecy      A  U  O  S  R  N   
 
23)   I think that my hips are just the right size    A  U  O  S  R  N   
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Appendix O: Eating Disorders Examination- Questionnaire 
EDE-Q 
Instructions 
The following questions are concerned with the PAST FOUR WEEKS ONLY (28 days).  Please 
read each question carefully and circle the appropriate number on the right.  Please answer all 
the questions. 
 
ON HOW MANY DAYS OUT OF 
THE PAST 28 DAYS ……. 
No 
days 
1-5 
days 
6-12 
days 
13-
15 
days 
16-
22 
days 
23-
27 
days 
Ever
y 
day 
1  Have you been deliberately trying to 
limit the amount of food you eat to 
influence your shape or weight? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
2. Have you gone for long periods of time 
(8 hours or more) without eating 
anything in order to influence your 
shape or weight? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
3. Have you tried to avoid eating any 
foods which you like in order to 
influence your shape or weight? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
4. Have you tried to follow definite rules 
regarding your eating in order to 
influence your shape or weight; for 
example, a calorie limit, a set amount of 
food, or rules about what or when you 
should eat? 
 
 
0 
 
 
1 
 
 
2 
 
 
3 
 
 
4 
 
 
5 
 
 
6 
 
 
5. Have you wanted your stomach to be 
empty? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
6. Has thinking about food or its calorie 
content made it much more difficult to 
concentrate on things you are 
interested in; for example, read, watch 
TV, or follow a conversation? 
 
 
0 
 
 
1 
 
 
2 
 
 
3 
 
 
4 
 
 
5 
 
 
6 
 
7. Have you been afraid of losing control 
over eating? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
8. Have you had episodes of binge 
eating? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
9. Have you eaten in secret? (Do not 
count binges.) 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
1
0. 
Have you definitely wanted your 
stomach to be flat? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
1
1. 
Has thinking about shape or weight 
made it more difficult to concentrate on 
things you are interested in; for example 
read, watch TV or follow a 
conversation? 
 
 
0 
 
 
1 
 
 
2 
 
 
3 
 
 
4 
 
 
5 
 
 
6 
 
1
2. 
Have you had a definite fear that you 
might gain weight or become fat? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
1
3. 
Have you felt fat?  
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
1
4. 
Have you had a strong desire to lose 
weight? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
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OVER THE PAST FOUR WEEKS (28 DAYS) 
 
1
5. 
On what proportion of times that you 
have eaten have you felt guilty because 
of the effect on your shape or weight?  
(Do not count binges.)   
 
(Circle the number which applies.) 
0 – None of the times 
1 – A few of the times 
2 – Less than half the times 
3 – Half the times 
4 – More than half the times 
5 – Most of the times 
6 – Every time 
 
1
6. 
Over the past four weeks (28 days), have there been any times when you 
have felt that you have eaten what other people would regard as an unusually 
large amount of food given the circumstances?  (Please circle YES or NO 
and put appropriate number in box.) 
 
 
 
YES        NO 
1
7. 
How many such episodes have you had over the past four weeks? 
 
(          ) 
1
8. 
During how many of these episodes of overeating did you have a sense of 
having lost control over your eating? 
 
(          ) 
1
9. 
Have you had other episodes of eating in which you have had a sense of 
having lost control and eaten too much, but have not eaten an unusually 
large amount of food given the circumstances? 
 
 
YES        NO 
2
0. 
How many such episodes have you had over the past four weeks? (          ) 
 
2
1. 
Over the past four weeks have you made yourself sick (vomit) as a means of 
controlling your shape or weight? 
 
 
YES        NO 
2
2. 
How many times have you done this over the past four weeks? (          ) 
 
2
3. 
Have you taken laxatives as a means of controlling your shape or weight? 
 
YES        NO 
2
4. 
How many times have you done this over the past four weeks? (          ) 
 
2
5. 
Have you taken diuretics (water tablets) as a means of controlling your shape 
or weight? 
 
 
YES        NO 
2
6. 
How many times have you done this over the past four weeks? (          ) 
 
2
7. 
Have you exercised hard as a means of controlling your shape or weight? 
 
YES        NO 
2
8. 
How many times have you done this over the past four weeks? (          ) 
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OVER THE PAST FOUR WEEKS (28 DAYS) 
(PLEASE CIRCLE THE NUMBER WHICH 
BEST DESCRIBES YOUR BEHAVIOUR.) 
N
O
T AT A
LL 
 
SLIG
H
TLTY
 
 
M
O
D
ER
ATE
LY
 
 
M
AR
KE
D
LY
 
29. Has your weight influenced how you 
think about (judge) yourself as a 
person? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
30. Has your shape influenced how you 
think about (judge) yourself as a 
person? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
31. How much would it upset you if you 
had to weigh yourself once a week for 
the next four weeks? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
32. How dissatisfied have you felt about 
your weight? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
33. How dissatisfied have you felt about 
your shape? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
34. How concerned have you been about 
other people seeing you eat? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
35. How uncomfortable have you felt 
seeing your body; for example, in the 
mirror, in shop window reflections, 
while undressing or taking a bath or 
shower? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
36. How uncomfortable have you felt 
about others seeing your body: for 
example, in communal changing 
rooms, when swimming or wearing 
tight clothes? 
 
0 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendices 
287 
 
Appendix P: The Eating Attitudes Test 
EAT-26 
The following questionnaire is designed to help you determine if you’re eating behaviours 
warrant further evaluation. The questionnaire is not intended to provide a diagnosis. Rather, 
it identifies the presence of symptoms that are consistent with either a possible eating disorder 
or disordered eating and warrant a complete evaluation.  
Answer the questionnaires as honestly as you can. 
Please check a response for each of the following 
statements: 
Alw
ays 
 
     
Usual
y 
 
      
Oft
en 
 
    
Som
e 
tim
es 
    
Rare
ly 
 
     
Never 
 
     
 
1. Am terrified about being overweight. □ □ □ □ □ □ 
2. Avoid eating when I am hungry. □ □ □ □ □ □ 
3. Find myself preoccupied with food. □ □ □ □ □ □ 
4. Have gone on eating binges where I feel that I may not be able to 
stop. 
□ □ □ □ □ □ 
5. Cut my food into small pieces. □ □ □ □ □ □ 
6. Aware of the calorie content of foods that I eat. □ □ □ □ □ □ 
7. Particularly avoid food with a high carbohydrate content (i.e. 
bread, rice, potatoes,etc.) 
□ □ □ □ □ □ 
8. Feel that others would prefer if I ate more. □ □ □ □ □ □ 
9. Vomit after I have eaten. □ □ □ □ □ □ 
10. Feel extremely guilty after eating. □ □ □ □ □ □ 
11. Am preoccupied with a desire to be thinner. □ □ □ □ □ □ 
12. Think about burning up calories when I exercise. □ □ □ □ □ □ 
13. Other people think that I am too thin. □ □ □ □ □ □ 
14. Am preoccupied with the thought of having fat on my body. □ □ □ □ □ □ 
15. Take longer than others to eat my meals. □ □ □ □ □ □ 
16. Avoid foods with sugar in them. □ □ □ □ □ □ 
17. Eat diet foods. □ □ □ □ □ □ 
18. Feel that food controls my life. □ □ □ □ □ □ 
19. Display self-control around food. □ □ □ □ □ □ 
20. Feel that others pressure me to eat. □ □ □ □ □ □ 
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21. Give too much time and thought to food. □ □ □ □ □ □ 
22. Feel uncomfortable after eating sweets. □ □ □ □ □ □ 
23. Engage in dieting behavior. □ □ □ □ □ □ 
24. Like my stomach to be empty. □ □ □ □ □ □ 
25. Enjoy trying new rich foods. □ □ □ □ □ □ 
26. Have the impulse to vomit after meals. □  □  □  □  □  □  
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Appendix Q: Attitudes towards Emotional Expression Scale 
 
AEE 
 
Please read each of the following statements carefully and indicate how much you agree or disagree with 
them, by ticking the appropriate box on the right. Please answer all questions. 
 
 
 1. Strongly 
Disagree 
2. Disagree 3. Neutral 4. Agree 5. Strongly 
Agree. 
1. I think getting emotional is 
a sign of weakness. 
     
2. Turning to someone else 
for advice or help is an 
admission of weakness. 
     
3. It is shameful for a person 
to display his or her 
weaknesses. 
     
4. People will reject you if 
they know your weaknesses. 
     
5. If a person asks for help it 
is a sign of weakness. 
     
6. When I am upset I bottle 
up my feelings. 
     
7. When I am upset I usually 
try to hide how I feel. 
     
8. I seldom show how I feel 
about things. 
     
9. When I get upset I usually 
show how I feel. 
     
10. I do not feel comfortable 
showing my emotions. 
     
11. I think you should always 
keep your feelings under 
control. 
     
12. I think you ought not to 
burden other people with 
your problems. 
     
13. You should always keep 
your feelings to yourself. 
     
14. You should always hide 
your feelings. 
     
15. I should always have 
complete control over my 
feelings. 
     
16. I think other people do 
not understand your feelings. 
     
17. Other people will reject 
you if you upset them. 
     
18. My bad feelings will 
harm other people if I 
express them. 
     
19. If I express my feelings I 
am vulnerable to attack. 
     
20. If other people know 
what you are really like, they 
will think less of you. 
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Appendix R: Difficulties Regulating Emotion Scale 
 
DERS 
Please read the following statements carefully and circle the response which best applies to you. 
To do this use the following scale from 1 (almost never) to 5 (almost always). 
 Almost 
Never 
Sometimes About 
half 
the 
time 
Most 
of 
the 
time 
Almost 
always 
1. I am clear about my feelings 
 
1 2 3 4 5 
2. I pay attention to how I feel 
 
1 2 3 4 5 
3. I experience my emotions as 
overwhelming and out of control 
 
1 2 3 4 5 
4. I have no idea how I am feeling 
 
1 2 3 4 5 
5. I have difficulty making sense out of my 
feelings 
 
1 2 3 4 5 
6. I am attentive to my feelings 
 
1 2 3 4 5 
7. I know exactly how I am feeling 
 
1 2 3 4 5 
8. I care about what I am feeling 
 
1 2 3 4 5 
9. I am confused about how I feel 
 
1 2 3 4 5 
10. When I’m upset, I acknowledge my 
emotions 
 
1 2 3 4 5 
11. When I’m upset, I become angry with 
myself for feeling that way 
 
1 2 3 4 5 
12. When I’m upset, I become 
embarrassed for feeling that way 
 
1 2 3 4 5 
13. When I’m upset, I have difficulty getting 
work done 
 
1 2 3 4 5 
14. When I’m upset, I become out of 
control 
 
1 2 3 4 5 
15. When I'm upset, I believe that I will 
remain that way for a long time 
 
1 2 3 4 5 
16. When I'm upset, I believe that I'll end 
up feeling very depressed 
 
1 2 3 4 5 
17. When I'm upset, I believe that my 
feelings are valid and important 
 
1 2 3 4 5 
18. When I'm upset, I have difficulty 
focusing on other things 
1 2 3 4 5 
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19. When I'm upset, I feel out of control 
 
 
1 2 3 4 5 
20. When I'm upset, I can still get things 
done 
 
1 2 3 4 5 
21. When I'm upset, I feel ashamed with 
myself for feeling that way 
 
1 2 3 4 5 
22. When I'm upset, I know that I can find a 
way to eventually feel better 
 
1 
 
2 
 
 
3 4 
 
 
5 
 
 
23. When I'm upset, I feel like I am weak 
 
1 2 3 4 5 
24. When I'm upset, I feel like I can remain 
in control of my behaviours 
 
1 2 3 4 5 
25. When I'm upset, I feel guilty for feeling 
that way 
 
1 2 3 4 5 
26. When I'm upset, I have difficulty 
concentrating 
 
1 2 3 4 5 
27. When I'm upset, I have difficulty 
controlling my behaviours 
 
1 2 3 4 5 
28. When I'm upset, I believe there is 
nothing I can do to make myself feel 
better 
 
1 2 3 4 5 
29. When I'm upset, I become irritated with 
myself for feeling that way 
 
1 2 3 4 5 
30. When I'm upset, I start to feel very bad 
about myself 
 
1 2 3 4 5 
31. When I'm upset, I believe that 
wallowing in it is all I can do 
 
1 2 3 4 5 
32. When I'm upset, I lose control over my 
behaviours 
 
1 2 3 4 5 
33. When I'm upset, I have difficulty 
thinking about anything else 
 
1 2 3 4 5 
34. When I'm upset, I take time to figure 
out what I'm really feeling 
 
1 2 3 4 5 
35. When I'm upset, it takes me a long time 
to feel better 
 
1 2 3 4 5 
36. When I'm upset, my emotions feel 
overwhelming 
 
1 2 3 4 5 
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Appendix S: Emotion Processing Scale 
EPS 
These questions are designed to try and understand something about your emotions and 
feelings. In order to fill it in, you will need to fix the last week firmly in your mind. 
With the last week in mind what would you say was the strongest positive or pleasant emotion 
that you felt? 
 
With the last week in mind what would you say was the strongest negative or unpleasant 
emotion that you felt? 
 
 
This questionnaire lists different descriptions of how you may have felt or acted last week. 
Using the scale below, show how much each description applies to you by circling the 
appropriate number on the grid (0 = not at all, 9 = always) 
1) I smothered my feelings 
 
0 1 2 3 4 5 6 7 8 9 
2) Unwanted feelings kept intruding 
 
0 1 2 3 4 5 6 7 8 9 
3) When upset or angry it was difficult to 
control what I said 
 
0 1 2 3 4 5 6 7 8 9 
4) I avoided looking at unpleasant things (e.g. 
on TV/in magazines) 
0 1 2 3 4 5 6 7 8 9 
5) My emotions felt blunt/dull 
 
0 1 2 3 4 5 6 7 8 9 
 
This questionnaire lists different descriptions of how you may have felt or acted last week. 
Using the scale below, show how much each description applies to you by selecting the 
appropriate number on the grid (0 = not at all, 9 = always) 
 6) I could not express my feelings 
 
0 1 2 3 4 5 6 7 8 9 
 7) My emotional reactions lasted for more 
than one day 
 
0 1 2 3 4 5 6 7 8 9 
 8) I reacted too much to what people said or 
did 
 
0 1 2 3 4 5 6 7 8 9 
 9) Talking about negative feelings seemed to 
make them worse 
 
0 1 2 3 4 5 6 7 8 9 
 10) My feelings did not seem to belong to me 
 
0 1 2 3 4 5 6 7 8 9 
 11) I kept quiet about my feelings 
 
 
0 1 2 3 4 5 6 7 8 9 
 12) I tended to repeatedly experience the 
same emotion 
0 1 2 3 4 5 6 7 8 9 
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 13) I wanted to get my own back on 
someone 
 
0 1 2 3 4 5 6 7 8 9 
 14) I tried to talk only about pleasant things 
 
0 1 2 3 4 5 6 7 8 9 
15) It was hard to work out if I felt ill or 
emotional 
 
0 1 2 3 4 5 6 7 8 9 
16) I bottled up my emotions 
 
0 1 2 3 4 5 6 7 8 9 
17) I felt overwhelmed by my emotions 
 
0 1 2 3 4 5 6 7 8 9 
18) I felt the urge to smash something 
 
0 1 2 3 4 5 6 7 8 9 
19) I could not tolerate unpleasant feelings 
 
0 1 2 3 4 5 6 7 8 9 
20) There seemed to be a big blank in my 
feelings 
 
0 1 2 3 4 5 6 7 8 9 
21) I tried not to show my feelings to others 
 
0 1 2 3 4 5 6 7 8 9 
22) I kept thinking about the same emotional 
situation again and again 
 
0 1 2 3 4 5 6 7 8 9 
23) It was hard for me to wind down 
 
0 1 2 3 4 5 6 7 8 9 
24) I tried very hard to avoid things that might 
make me upset 
 
0 1 2 3 4 5 6 7 8 9 
25) Sometimes I had strong feelings but I'm 
not sure if they were emotions 
 
0 1 2 3 4 5 6 7 8 9 
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Appendix T: Eating-related Intrusive Thoughts Inventory  
EITI 
This questionnaire deals with a variety of upsetting and unpleasant thoughts that most people experience from time 
to time. These thoughts may suddenly INTRUDE INTO OUR MINDS against our will and INTERRUPT what we are 
doing or what we are already thinking. Frequently, it is DIFFICULT TO CONTROL these unwanted intrusive 
thoughts. No matter how hard we try, it can be difficult to get them out of our mind or stop them from re-appearing.  
The unwanted intrusive thoughts are usually UNCOMFORTABLE, UNPLEASANT, and sometimes 
UNACCEPTABLE, because they refer to things we do not like to think about. As well they may be opposite to our 
beliefs, our values or our sense of ethics or morality. Sometimes those thoughts are simply seem quite strange or 
bizarre. 
These unwanted intrusive thoughts are known as “MENTAL INTRUSIONS”, and they occur in our minds in one of 
the following forms: 
 
1-As IMAGES, that is to say, as pictures that suddenly appear in our heads. 
2-As a STRONG URGE to do or say something. 
3-Or, just as THOUGHTS about something. 
 
 We are interested in knowing if you have also experienced MENTAL INTRUSIONS. 
 Listed below are thoughts, most of which were reported by a group of undergraduate students in a previous 
study. Beside each of them is a scale that rages between “0” (I have never had) and “6” (I always have). 
 Rate HOW OFTEN you have each of the thoughts listed. Remember that they occur as images, thoughts 
or strong urges to do or say something. Do not think a lot about the answers. There are no good or bad, 
or correct or incorrect answers. All the information obtained will be used confidentially, so that no one will 
know who has given the answers. 
 In the second part of the questionnaire, we are going to ask you to answer some questions related to your 
most unpleasant mental intrusion. 
 
 
0. NEVER:   “I have Never had this intrusion” 
1. RARELY : “I have had this intrusion once or twice in my life” 
2. OCCASIONALLY :  “I have this intrusion a few times a year” 
3. SOMETIMES:  “I have this intrusion once or twice a month” 
4. OFTEN: “I have this intrusion once or twice a week” 
5. VERY OFTEN:  “I have this intrusion daily” 
6. ALWAYS:  “I have this intrusion frequently during the day” 
7.  
 
 
I see food, or I am eating, and suddenly the thought or image comes into my mind about.... 
1. What I eat, what I should and should not eat 0 1 2 3 4 5 6 
2. I shouldn’t eat any of this 0 1 2 3 4 5 6 
3. It’s important to eat slowly  0 1 2 3 4 5 6 
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4 It’s important to cut everything up into small pieces 0 1 2 3 4 5 6 
5 I have to manage to leave something on my plate 0 1 2 3 4 5 6 
6. I am going to throw up 0 1 2 3 4 5 6 
7. I am going to get fat 0 1 2 3 4 5 6 
8. Once I gain one kilo, I’ll gain another and another…... 0 1 2 3 4 5 6 
9. I have to do exercise 0 1 2 3 4 5 6 
 
I see food, or I am eating, and suddenly I feel the urge to….. 
10 Start to count the calories I have in front of me  0 1 2 3 4 5 6 
11 Start to eat without stopping, until I finish it all 0 1 2 3 4 5 6 
12 Store or hoard food  0 1 2 3 4 5 6 
 
When I have finished eating, I suddenly have the thought or image about....  
13. What I ate is turning into fat and accumulating in some part of my body  0 1 2 3 4 5 6 
14. How many calories have I put into my body? 0 1 2 3 4 5 6 
15. Once I gain one kilo, I’ll gain another and another ... 0 1 2 3 4 5 6 
16. I will have to burn off everything I’ve eaten doing exercise  0 1 2 3 4 5 6 
17. Should I vomit? 0 1 2 3 4 5 6 
18. I shouldn’t have eaten any of this  0 1 2 3 4 5 6 
19. I have to go on a diet  0 1 2 3 4 5 6 
 
When I have finished eating, I get the urge to…. 
20. Fast 0 1 2 3 4 5 6 
21. Burn up calories, doing exercise 0 1 2 3 4 5 6 
22. Vomit 0 1 2 3 4 5 6 
23. Take laxatives 0 1 2 3 4 5 6 
 
If someone looks at me, even if they don’t say anything, the thought comes into my head that…. 
24. I look  horrible 0 1 2 3 4 5 6 
25. I’ve gained weight 0 1 2 3 4 5 6 
26. The way I look makes me sick  0 1 2 3 4 5 6 
27. They have noticed that I have fat thighs or a spare tire or a big belly  0 1 2 3 4 5 6 
 
0. NEVER:   “I have Never had this intrusion” 
1. RARELY : “I have had this intrusion once or twice in my life” 
2. OCCASIONALLY :  “I have this intrusion a few times a year” 
3. SOMETIMES:  “I have this intrusion once or twice a month” 
4. OFTEN: “I have this intrusion once or twice a week” 
5. VERY OFTEN:  “I have this intrusion daily” 
6. ALWAYS:  “I have this intrusion frequently during the day” 
 
When I am getting ready to go out, or simply pass by a mirror or glass, or when I weigh myself, suddenly the 
thought or image occurs to me that…..  
28 I am fat 0 1 2 3 4 5 6 
29 I need to go on a diet 0 1 2 3 4 5 6 
30 I need to do more exercise 0 1 2 3 4 5 6 
31 Has my stomach gotten bigger? 0 1 2 3 4 5 6 
32 Do I have a spare tire? 0 1 2 3 4 5 6 
33 My belly is enormous 0 1 2 3 4 5 6 
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34 I will never manage to be content with my appearance 0 1 2 3 4 5 6 
35 I look horrible 0 1 2 3 4 5 6 
 
When I am getting ready to go out, or simply pass by a mirror or glass, or when I weigh myself, suddenly I 
get the urge to…..  
36 Fast 0 1 2 3 4 5 6 
37 Do exercise 0 1 2 3 4 5 6 
38 Hide or cover up some part of my body  0 1 2 3 4 5 6 
 
When I am out with my friends on the street, or at a party, or I’m with people I know, I suddenly have the 
thought or image that.... 
39 Do they think I’m fat? 0 1 2 3 4 5 6 
40  They are looking at my bottom because I’ve gained weight  0 1 2 3 4 5 6 
41  All of my friends are thinner than I am  0 1 2 3 4 5 6 
42  I will never be attractive enough  0 1 2 3 4 5 6 
 
Just because, and without any reason for it, I suddenly have the thought or image that ... 
43 I should weigh myself  0 1 2 3 4 5 6 
44.  I am fat  0 1 2 3 4 5 6 
45 Being fat is horrible  0 1 2 3 4 5 6 
46 It would be wonderful to be thin  0 1 2 3 4 5 6 
47 Today I won’t eat anything  0 1 2 3 4 5 6 
 
Just because, and without any reason for it, I suddenly have the urge to...  
48 Weigh myself  0 1 2 3 4 5 6 
49 Go on a diet 0 1 2 3 4 5 6 
50 Do exercise to burn calories  0 1 2 3 4 5 6 
 
 
PART II- A 
 
 Now go over those intrusions from the previous checklist THAT YOU HAVE EXPERIENCED IN THE LAST 
THREE MONTHS. 
  Decide which of these intrusions is the most UNPLEASANT, most UNCOMFORTABLE or UPSETS you the 
most WHEN YOU HAVE IT. Record the intrusion here:  
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
The intrusion that it MOST UNPLEASANT among those that I have experienced in the last three months, is item 
number ______ from the checklist (Part 1). 
• Intrusions can either take the form of URGE, WORDS and PHRASES (verbal thoughts). Intrusions can also be 
experienced like MENTAL IMAGES which often take the form of pictures that could actually include any of the 
five senses, so you can imagine sounds or smells as well.  Could you please mark ( X ) if you experience your 
most unpleasant intrusion as: 
( ___ ) Verbal thought: Word and phrases. 
( ___ ) Image: visual, smell, taste, sound, or touch.   
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( ___ ) Urge or need to do or say something. 
(___) Disgusting or unpleasant feeling. 
THE FOLLOWING QUESTIONS CONCERN ONLY THE MOST UNPLEASANT INTRUSION THAT YOU 
RECORDED. PLEASE CIRCLE THE NUMBER THAT BEST REPRESENTS YOUR EXPERIENCE. 
1. How UNPLEASANT is the intrusive thought? 
0. It is not at all unpleasant 
1. It is somewhat unpleasant 
2. It is unpleasant 
3. It is very unpleasant  
4. It is extremely unpleasant  
 
2. How ANXIOUS or NERVOUS do you feel when 
you have the intrusive thought? 
0. I don’t feel anxious or nervous 
1. I feel somewhat anxious or nervous 
2. I feel anxious or nervous 
3. I feel very anxious or very nervous 
4. I feel extremely anxious or nervous  
3. How SAD do you feel when you have the 
intrusive thought? 
0. I don’t feel sad 
1. I feel somewhat sad 
2. I feel sad 
3. I feel very sad 
4. I feel extremely sad 
4. How GUILTY do you feel when you have the 
intrusive thought? 
0. I don’t feel guilty  
1. I feel somewhat guilty 
2. I feel guilty 
3. I feel very guilty 
4. I feel extremely guilty. 
5. How ASHAMED do you feel when you have the 
intrusive thought? 
0. I don’t feel ashamed 
1. I feel somewhat ashamed 
2. I feel ashamed  
3. I feel very ashamed 
4. I feel extremely ashamed 
6. How DIFICULT is for you to CONTROL or to 
SUPRESS the intrusion? 
0. It is not at all difficult to control it  
1. It is somewhat difficult to control it  
2. It is difficult to control it  
3. It is very difficult to control it  
4. It is extremely difficult to control it  
7. How SUCCESSFUL are you at controlling or 
suppressing the intrusion? 
0. I am not at all successful 
1. I am somewhat successful 
2. I am successful 
3. I am very successful 
4. I am extremely successful 
 
8. To what extent does the intrusive thought 
INTERRUPT your concentration? 
0. It does not interrupt my concentration  
1. It interrupts my concentration a little  
2. It interrupts my concentration  
3. It interrupts my concentration very much  
4. It extremely interrupts my concentration  
9. How IMPORTANT is the intrusive thought? 
0. It is not at all important  
1. It is somewhat important  
2. It is important  
3. It is very important  
4. It is extremely important  
10. How UNACEPTABLE is it to even let yourself 
think about the intrusion? 
0. It is not at all unacceptable 
1. It is somewhat unacceptable 
2. It is unacceptable  
3. It is very unacceptable 
4. It is extremely unacceptable 
5.  
11. To what extent have you wondered if the 
intrusion REVEALS something about yourself; the 
type of person you are? 
0. I don’t think it reveals anything about me 
1. I think it reveals a little something about me 
2. I think it reveals something about me 
3. I think it reveals a great deal about me  
4. I am convinced that it reveals something very 
important about me  
 
12. To what extent have you wondered if 
NEGATIVE THINGS are more likely to happen 
BECAUSE OF having the intrusion? 
0. I don’t think negative things are more likely to 
happen because of having the intrusion   
1. I think some negative things might be more likely 
to happen because of having the intrusion 
2. I often think negative things are more likely to 
happen because of having the intrusion 
3. I think it is very likely that negative things will 
happen because of having the intrusion 
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4. I am convinced that negative things will happen 
because of having the intrusion 
13. When you have the intrusion, to what extent 
do you feel RESPONSIBLE to prevent any 
negative consequences related to the intrusive 
thought? 
0. I don’t feel responsible 
1. I feel somewhat responsible 
2. I feel responsible 
3. I feel very responsible 
4.  I feel extremely responsible 
14. When you have the intrusion, how IMPORTANT 
is it for you to CONTROL or SUPPRESS the 
thought? 
0. Controlling it is not important 
to me 
1. Controlling it is somewhat 
important to me 
2. Controlling it is important to 
me 
3. Controlling it is very important 
to me 
4. Controlling it is extremely important to me  
15. When you have the intrusion, to what extent 
does it make you THINK that BAD THINGS could 
happen?  
0. I don’t think that bad things could happen 
1. I think a little that bad things could happen  
2. I think that bad things could happen 
3. I think a lot of bad things that could happen  
4. I am preoccupied with bad things that could 
happen  
 
16. When you have the intrusive thought, does it 
make you feel UNCERTAIN or DOUBTFUL about 
yourself or life circumstances?  
0. It doesn’t make me feel uncertain or doubtful at 
all   
1. It makes me feel somewhat uncertain or doubtful 
2. It makes me feel uncertain or doubtful 
3. It makes me feel very  uncertain or doubtful 
4. It makes me feel extremely  uncertain or doubtful 
 
 
PART II- B 
 
 Now here is a list of different strategies people use to alleviate the unpleasantness of their intrusion, or to get rid 
of them. 
 Read each strategy and record how often you use to get rid the intrusion that you chose before as THE 
MOST UNPLEASANT. 
 
 
  
 
 
 
 
 
 
 
 
THE FOLLOWING QUESTIONS CONCERNS THE MOST UNPLEASANT INTRUSION YOU PREVIOUSLY 
RECORDED: 
1. I distract myself by thinking of other things. 0 1 2 3 4 
 2. I distract myself by doing something (i.e., turning up the radio, the TV, talking 
to someone, etc.)  
 
0 
 
1 
 
2 
 
3 
 
4 
 3. I try to form another thought or image in my mind that I know will counters the 
unpleasantness produced by the intrusion (i.e., say a particular word or 
phrase, repeat a prayer, think opposite thoughts, pleasant images, etc.) 
 
 
 
0 
 
 
 
1 
 
 
 
2 
 
 
 
3 
 
 
 
4 
 4. I do something that I know counters the unpleasantness provoked by the intrusion, for example:  
0: Never use this strategy  
1: Rarely use this strategy 
2: Sometimes use this strategy  
3: Often use this strategy  
4. Always use this strategy  
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   a  Clean/ Wash  0 1 2 3 4 
   
b 
Check  0 1 2 3 4 
   c Repeat an action  0 1 2 3 4 
   
d 
Put in order 0 1 2 3 4 
   e Doing what the unwanted thought tells me, letting it lead me. 0 1 2 3 4 
  f Avoiding the things, places or people that arouse this thought in me. 0 1 2 3 4 
 5. I reason with myself, trying to convince myself that the thought is not 
important, that it makes no sense, or that I don’t have to worry about having it. 
 
0 
 
1 
 
2 
 
3 
 
4 
 6. I try to find an explanation for the appearance of the intrusion. 0 1 2 3 4 
 7. I try to reassure myself or seek reassurance from others that the intrusion is 
not important, that nothing bad is going to happen.  
 
0 
 
1 
 
2 
 
3 
 
4 
 8. I try to convince myself that everything is all right. 0 1 2 3 4 
 9. I tell myself: “stop”, “don’t think anymore”, “leave it”, etc.  0 1 2 3 4 
10. I do nothing to get rid of it, I let it be.  0 1 2 3 4 
11. I try to relax. 0 1 2 3 4 
12. I get angry with myself for having the intrusion. 0 1 2 3 4 
13. I try to avoid anything that will trigger the intrusion. 0 1 2 3 4 
14. I try not to think about the intrusion; I try to mentally suppress it. 0 1 2 3 4 
15. I try to think about other worries. 0 1 2 3 4 
16. I try very hard to control the intrusive thought. 0 1 2 3 4 
17. I don’t talk about the intrusive thought to anyone. 0 1 2 3 4 
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Appendix U: Beck Depression Inventory-II 
 
BDI-II 
Instructions: This questionnaire consists of 21 groups of statements. Please read each group of 
statements carefully, and then pick out the one statement in each group that best describes the way you 
have been feeling during the PAST TWO WEEKS (INCLUDING TODAY). Circle the number beside 
the statement that you have picked. If several statements in the group seem to apply equally well circle 
the highest number for that group. Be sure that you do not choose more than one statement from each 
group, including item 16 (Changes in Sleeping Pattern) or item 18 (Changes in Appetite). 
1.         Sadness 
 
0          I do not feel sad. 
 
1          I feel sad much of the time. 
 
2          I am sad all of the time. 
 
3          I am so sad or unhappy that I can’t stand it. 
 
6.         Punishment Feelings 
 
0          I don’t feel that I am being punished. 
 
1          I feel I may be punished. 
 
2          I expect to be punished. 
 
3          I feel that I am being punished. 
 
2.         Pessimism  
 
0          I am not discouraged about the future 
 
1          I feel more discouraged about my future than I 
used to be 
 
2          I do not expect things to work out for me 
 
3          I feel my future is hopeless and will only get 
worse 
 
 
7.         Self-Dislike 
 
0          I feel the same about myself as ever 
 
1          I have lost confidence in myself 
 
2          I am disappointed in myself 
 
3          I dislike myself 
 
3.         Past Failure 
 
0          I do not feel like a failure 
 
1          I have failed more than I should have 
 
2          As I look back, I see a lot of failures 
 
3          I feel I am a total failure as a person 
 
 
8.         Self-Criticalness 
 
0          I don’t criticise or blame myself more than usual 
 
1          I am more critical of myself than I used to be 
 
2          I criticise myself for all of my faults 
 
3          I blame myself for everything that happens to me 
 
 
4.         Loss of Pleasure 
 
0          I get as much pleasure as I ever did from the 
things I enjoy 
 
1          I don’t enjoy things as much as I used to 
 
2          I get very little pleasure from the things I used 
to enjoy 
 
3          I can’t get any pleasure from the things I used to 
enjoy 
 
 
9.         Suicidal Thought or Wishes 
 
0          I don’t have any thoughts of killing myself 
 
1          I have thoughts of killing myself, but I would not   
carry them out 
 
2          I would like to kill myself 
 
3          I would kill myself if I had the chance 
 
5.         Guilty Feelings 
 
0          I don’t feel particularly guilty 
 
1          I feel guilty over many of the things I have done 
or not done 
 
2          I feel quite guilty most of the time 
 
3          I feel guilty all the time 
 
10.         Crying 
 
0          I don’t cry any more than I used to 
 
1          I cry more than I used to 
 
2          I cry over every little thing 
 
3          I feel like crying, but I can’t 
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11.         Agitation 
 
0          I am no more restless or wound up than I used 
to be 
 
1          I feel more restless if wound up than usual 
 
2          I am so restless of agitated that it’s hard to stay 
still 
 
3          I am so restless or agitated that I have to keep 
moving or doing something 
 
17.         Irritability 
 
0          I am no more irritable than usual  
 
1          I am more irritable than usual 
 
2          I am much more irritable than usual 
 
3          I am irritable all the time 
 
12.         Loss of interest 
 
0          I have not lost interest in other people or 
activities 
 
1          I am less interesting in other people or things 
than before 
 
2          I have lost most of my interest in other people or 
things 
 
3          It’s hard to get interested in anything 
 
 
18.         Changes in Appetite 
 
0          I have not experienced any change in my appetite 
 
1a         My appetite is somewhat less than usual 
 
1b         My appetite is somewhat greater than usual  
 
2a         My appetite is much less than before 
 
2b         My appetite is much greater than usual 
 
3a          I have no appetite at all 
 
3b         I crave food all the time  
 
13.         Indecisiveness 
 
0          I make decisions about as well as ever 
 
1          I find it more difficult to make decisions than 
usual 
 
2          I have much greater difficulty in making 
decisions than I used to 
 
3          I have trouble making decisions  
 
 
19.         Concentration Difficulty 
 
0          I can concentrate as well as ever 
 
1          I can’t concentrate as well as usual 
 
2          It’s hard to keep my mind on anything for very 
long 
 
3          I find that I can’t concentrate on anything 
 
 
14.         Worthlessness 
 
0          I do not feel that I am worthless 
 
1          I don’t consider myself as worthwhile and 
useful as I used to 
 
2          I feel more worthless as compared to other 
people 
 
3          I feel utterly worthless 
 
 
20.         Tiredness or Fatigue 
 
0          I am no more tired or fatigued than usual 
 
1          I get more tired or fatigues more easily than usual 
 
2          I am too tired or fatigued to do a lot of the things 
I used to 
 
3          I am too tired or fatigued to do most of the things 
I used to do 
 
15.         Loss of Energy 
 
0          I have as much energy as ever 
 
1          I have less energy than I used to have 
 
2          I don’t have enough energy to do very much 
 
3          I don’t have enough energy to do anything 
 
21.         Loss of Interest in Sex 
 
0          I have not noticed any recent change in my 
interest in sex 
 
1          I am less interested in sex than I used to be 
 
2          I am much less interested in sex now 
 
3          I have lost interest in sex completely  
 
16.         Changes in Sleep Pattern 
 
0          I have not experienced any changes in my 
sleeping pattern 
 
1a         I sleep somewhat more than usual 
 
1b         I sleep somewhat less than usual 
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2a         I sleep a lot more than usual 
2b         I sleep a lot less than usual 
3a          I sleep most of the day 
 
3b          I wake up 1-2 hours early and can’t get back to 
sleep 
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Appendix V: State-Trait Anxiety Inventory: Trait Scale 
Self-evaluation Questionnaire – STAI-T 
 
A number of statements which people have used to describe themselves are given below. Read each 
statement and then circle the appropriate number to the right of the statement to indicate how you 
generally feel. There are no right or wrong answers. Do not spend too much time on any one statement 
but give the answer which seems to describe how you generally feel. 
 
 Almost never Sometimes Often Always 
I feel pleasant 1 2 3 4 
I feel nervous and restless 1 2 3 4 
I am satisfied with myself 1 2 3 4 
I wish I could be as happy as others seem 
to be 
1 2 3 4 
I feel like a failure 1 2 3 4 
I feel rested 1 2 3 4 
I am “calm, cool and collected” 1 2 3 4 
I feel that difficulties are piling up so that I 
cannot overcome them 
1 2 3 4 
I worry too much over something that 
doesn’t really matter 
1 2 3 4 
I am happy 1 2 3 4 
I have disturbing thoughts 1 2 3 4 
I lack self-confidence 1 2 3 4 
I feel secure 1 2 3 4 
I make decisions easily 1 2 3 4 
I feel inadequate 1 2 3 4 
I am content 1 2 3 4 
Some unimportant thought runs through 
my mind and bothers me 
1 2 3 4 
I take disappointments so keenly that I 
can’t put them out of my mind 
1 2 3 4 
I am a steady person 1 2 3 4 
I get in a state of tension or turmoil as I 
think over my recent concerns and interests 
1 2 3 4 
 
Appendices 
304 
 
Appendix W: Hospital Anxiety and Depression Scale 
HADS 
 
This questionnaire is designed to allow you to indicate how you have been feeling during the 
last week (including today). Please read each statement in bold and tick the box next to the 
statement that bests represents how you have been feeling. 
 
 
 
 
 
1. I feel tense or wound up 
  
8. I feel as if I am slowed down 
  Most of the time   Nearly all of the time 
  A lot of the time   Very often 
  Time to time, occasionally   Sometimes 
  Not at all   Not at all 
      
  
2. I still enjoy the things I used to enjoy 
 9. I get a sort of frightened feeling like 
“butterflies” in my stomach 
  Definitely as much   Not at all 
  Not quite as much   Occasionally 
  Only a little   Quite often 
  Hardly at all   Very often 
      
  
3. I get a sort of frightened feeling as if 
something awful is about to happen 
  
10. I have lost interest in my 
appearance 
  Very definitely and quite badly   Definitely 
  Yes, but not too badly   I don’t take as much care as I should 
  A little but it doesn’t bother me   I may not take as much care 
  Not at all   I take as much care as ever 
      
  
4. I can laugh and see the funny side of 
things 
 11. I feel restless as if I have to be on 
the move 
  As much as I always could   Very much indeed 
  Not quite as much now   Quite a lot 
  Definitely not so much now   Not very much 
  Not at all   Not at all 
      
  
5. Worrying thoughts go through my mind 
 12. I look forward with enjoyment to 
things 
  A great deal of the time   As much as I ever did 
  A lot of the time   Rather less than I used to 
  From time to time but not too often   Definitely less than I used to 
  Only occasionally   Hardly at all 
      
  
6. I feel cheerful 
  
13. I get sudden feelings of panic 
  Not at all   Very often indeed  
  Not often   Quite often 
  Sometimes   Not very often 
  Most of the time   Not at all 
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7. I can sit at ease and feel relaxed 
 14. I can enjoy a good radio or TV 
programme 
  Definitely   Often 
  Usually   Sometimes 
  Not often   Not often 
  Not at all   Very seldom 
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Appendix X: Toronto Alexithymia Scale 
TAS-20 Questionnaire 
 
Instructions: Please describe the extent to which you agree with each statement below 
as they apply to you. To do this use the following scale from 1 completely disagree to 5 
completely agree.  
 
It
e
m 
 Complet
ely 
disagree 
   Complet
ely 
agree 
1 I am often confused about what 
emotion I am feeling. 
1 2 3 4 5 
2 It is difficult for me to find the right 
words for my feelings. 
1 2 3 4 5 
3 I have physical sensations that even 
doctors don’t understand.  
1 2 3 4 5 
4 I am able to describe my feelings 
easily. 
1 2 3 4 5 
5 I prefer to analyse problems rather than 
just describe them.  
1 2 3 4 5 
6 When I am upset, I don’t know if I am 
sad, frightened or angry. 
1 2 3 4 5 
7 I am often puzzled by sensations in my 
body. 
1 2 3 4 5 
8 I prefer to just let things happen rather 
than to understand why they turned out 
that way. 
1 2 3 4 5 
9 I have feelings that I can’t quite 
identify. 
1 2 3 4 5 
10 Being in touch with emotions is 
essential. 
1 2 3 4 5 
11 I find it hard to describe how I feel to 
people. 
1 2 3 4 5 
12 People tell me to describe my feelings 
more. 
1 2 3 4 5 
13 I don’t know what’s going on inside 
me. 
1 2 3 4 5 
14 I often don’t know why I am angry. 
 
1 2 3 4 5 
15 I prefer talking to people about their 
daily activities rather than their 
feelings. 
1 2 3 4 5 
16 I prefer to watch ‘light’ entertainment 
shows rather than psychological 
dramas. 
1 2 3 4 5 
17 It is difficult for me to reveal my 
innermost feelings, even to close 
friends. 
1 2 3 4 5 
18 I can feel close to someone even in 
moments of silence. 
1 2 3 4 5 
19 I find examination of my feelings 
useful in solving problems. 
1 2 3 4 5 
20 Looking for hidden meanings in 
movies or plays distracts from their 
enjoyment.  
1 2 3 4 5 
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Appendix Y: Cohen’s Power Calculation Table 
 
 
The amount of participants required to meet power of 0.80 adapted from Cohen (1992): 
 
 
     
          
  α Level  
  0.01 0.05 0.1 
Effect Size → Small Medium Large Small Medium Large Small Medium Large 
Test                   
t-test 586 95 38 393 64 26 310 50 20 
Correlation 1163 125 41 783 85 28 617 68 22 
Regression 2339 263 96 1573 177 66 1240 140 52 
Goodness of Fit test (x2)                   
1df 1168 130 38 785 87 26 618 69 25 
2df 1388 154 56 964 107 39 771 86 31 
3df 1546 172 62 1090 121 44 880 98 35 
4df 1675 186 67 1194 133 48 968 108 39 
5df 1787 199 71 1293 143 51 1045 116 42 
6df 1887 210 75 1362 151 54 1113 124 45 
ANOVA                   
2 groups 586 95 38 393 64 26 310 50 20 
3 groups 464 76 30 322 52 21 258 41 17 
4 groups 388 63 25 274 45 18 221 36 15 
5 groups 336 55 22 240 39 16 193 32 13 
6 groups  299 49 20 215 35 14 174 28 12 
7groups 271 44 18 195 32 13 159 26 11 
Multiple Regression                   
2 independent variables 698 97 45 481 67 30       
3 independent variables 780 108 50 547 76 34       
4 independent variables 841 118 55 599 84 38       
5 independent variables 901 126 59 645 91 42       
6 independent variables 953 134 63 686 97 45       
7 independent variables  998 141 66 726 102 48       
8 independent variables 1039 147 69 757 107 50       
